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The job is done! 
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including GrateLite Louver Diffuser** and Prismoid GrateLite!. 


Adaptable to nearly every type of ceiling suspension system. 


NEW SHALLOW 
MODELS WITH 
CB8M/ETL BALLASTS, 


SEPARATELY FUSED 
.plus a complete variety to fit most every specification requirement! 


New Guth Troffers feature Swing Mounting Brackets to simplify installa- 
New 434” shallow models come in 2’ and 4’ widths. Other units in 6” 
and 12” widths... 2’, 4’ and 8’ lengths. Almost any bottom you can 
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tion in a plaster or concealed suspension system. 
ASK FOR GUTH SMB TROFFER BULLETINS! 
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tion.. 
*These savings do not include wiring and final connections and are based on installa- 





114” conduit is rarely adequate for systems using 
pushbutton or key set phones. It is completely 
impractical for either the Call Director or Call 
Commander systems which require a 1 14” cable 
for each phone. Yet with conventional underfloor 
duct, 114” is the maximum size you can use as a 
conduit-feed to the system. 

Square D’s Gatewayduct system features 
exclusively designed junction boxes which 











SQUARE TJ 


You can do it 


BETTER...FASTER 


at Much Less Cost with | 


2» SQUARE D 
GATEWAYDUCT 


POWER 
TELEPHONE 
TELEPHONE HOMERUN 


completely eliminate the need for conduit. 
Homeruns are through duct with plenty of capac- 
ity. This is only one of many reasons why 
Gatewayduct is the logical raceway for today’s 
larger communications systems. 
eee 

Ask your Square D Field Engineer for the 
complete story. Or write us—Square D 
Company, Mercer Road, Lexington, Kentucky. 
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wherever electricity is distributed and controlled 
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» fy wired and sealed. No 
wiring is necessary in 
breaker compartment. 





“NEW ESP” 
ECONOMY 
SERIES 


= The unit is fully factory 
















EXPLOSION-PROOF PANELBOARDS 


EDP represents <:n entirely new, distinctive engi- 
neering advance in panelboard design. 


EDP features a unique exclusive PIVOT between 
junction and breaker housing. This is the Key to 
Compact Size, Plug-In “E” Frame Breakers, Easier, 
more Convenient Installation, Quicker Main and 
Branch Wiring and Simplified Maintenance. 


APPLETON EDP panelboards are engineered to 
handle motor control, machinery, alarm, lighting and 
a wide range of circuits requiring breaker capacities 
of 15, 20 or 30 amperes. They are available for 4 to 
24 single pole, 2 to 12 double pole and 2 to 8 three 


Appueton. 


electric company 


pole circuits in various wiring systems. 


Field wiring consists of connecting main and branch 
lines to pressure type terminals. Terminal boards 
are numbered for easy identification. 


NEW ESP ECONOMY SERIES 


ESP is compact, rugged, dependable and low cost. 
It embodies many unique features that pro- : 
vide easy installation, convenient mainte- 

nance, maximum safety and long life. 


ESP is available for four single pole cir- 
cuits, or two double pole circuits. 


Twenty-eight page fully illustrated 
and detailed catalog is just off 
the press. Write for your copy now. 
Bulletin 661. 


1701 Wellington Avenue, Chicago 13, Illinois 








Published for electrical contractors, electrical departments 
in industry, engineers, consultants, inspectors and motor 
shops. Covering engineering, installation, repair, mainte- 
nance and management in the field of electrical construc- 
tion and maintenance. 


60TH YEAR * AUGUST 1961 


Sidelights 


Washington Report 


Identical Prices, An Editorial 


Electrical Power Backup Aids Missile Launching 
By B. C. COOPER—Use of multiple sources of electric power on each 
launching complex provides power backup for uninterrupted testing 
and launching of a missile, once a “countdown” is under way. 


Electrical Maintenance By Contract e 
sy R. J. LAWRIE—Many industries are finding out that bringing in 


outside contractors is the most effective and, in the long run, the most 
economical way to accomplish electrical maintenance. 


Estimating Forum XiIll 5 eae deen 
By RAY ASHLEY—Estimating productivity of mechanics. 


Salesladies for Lighting Maintenance 


Here’s how Krug Maintenance Company, Inc., has organized an out- 
lies to canvass the widespread market 


for contract lighting maintenance. 


side sales force of four saleslac 


Determining Power Factor from a Graph... 
By R. C. MOORE—A useful method of determining load power factor 
with two wattmeter and a “ratio of wattmer readings” curve. 


Electric Heating Forum No. 12 


Houses for electric heating research. 








SILICONE NEWS from Dow Corning 


Frozen... boiled...burned 





Silastic insulation maintains its 
properties from -90 to 500 F. 


When mercury freezes, Silastic®, the Dow Corning silicone rubber, is 
still flexible. Fact is, Silastic insulation is ideal for temperatures as low 
as —90F ... easily withstands sleet, snow, ice and adverse weather you'd 
expect to find in the polar regions. 


In a hot stew? Specify Silastic! Even 500 F has little effect on the prop- 
erties of Silastic. That’s why many industrial plants use Silastic insulated 
wire and cable. Strip mills, rolling mills, and metal forming plants (where 
high temperatures, humidity, chemical splash and fumes are common 
environments) are but a few of the installations using the properties of 
Silastic to provide cable dependability and long life. 


To air-condition Hades would be a rugged assignment. However, if 
you were engineering the job you should specify power cables insulated 


with Silastic. Even if the Silastic burns, 


the ash is nonconductive. The line can 
carry a normal load as long as the ash 
remains intact and dry. This unique prop- 
erty of Silastic has been of primary impor- 
tance in the protection of vital communica- 
tion centers in both Navy shipboard and 
commercial installations. 


EFFECT OF HEAT AGING AT 225C OC 
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CRACKED 





ELECTRIC 


° 20 30 40 ce) 60 70 
AGING TIME-WEEKS 


Silastic insulation retains dielectric strength over 
a wide temperature span. What's more, its elec- 
trical properties are extremely stable and survive 
relatively unchanged even after long storage, 
weathering, thermal aging or heat cycling. 





Write Dow Corning Corporation, Midland, 
Michigan, Dept. 3620, for a list of wire 


a first in 
and cable manufacturers who use Silastic. 
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Make UNIFORM OFFSETS 
in 1/2" E.M.T. in 2 SECONDS 








with NEW Greenlee 
No. 1810 “Little Kicker” 


FAST—makes complete offset in one shot 


=, _ 
awe ACCURATE—every bend is identical 


EASY—just press down on the handle 


LIGHTWEIGHT—only 5-1/2 Ib. Built of 
high-strength aluminum alloy and steel 


Here’s the fastest and best way to form perfect 
offsets in 4%” E.M.T. for entering switch 
boxes and other wall or ceiling outlets. 
Both bends of the offset are made 
simultaneously in one shot—easily 
and accurately. Eliminates hand 
bending with a hickey. Duplicate 
bends are exact, assuring a 
clean, tailored installation. No 
time is lost refitting or “cut- 

ting and trying.” 
Ask your Greenlee distributor 
for a demonstration soon! 








GREENLEE TOOL CO. 
1994 Columbia Ave., 
Rockford, Illinois 





Another new addition 
to the Greenlee line of 
Job-Profit Tooling 








‘| 


SAVES TIME...DOES A BETTER JOB 
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POWER FOR MISSILES-—————. 


Sidelights 





Electrical systems required for launching missiles and space vehicles are 
elaborate complexes of power, control and communication circuits. During 
and after the “countdown” electrical power continuity is vital and even 
momentary interruptions cannot be tolerated. Power backup comes from 
multiple sources to assure complete reliability during the critical periods. 
Associate Editor Berlon C. Cooper visited the famous Cape Canaveral 
installation to study the electrical systems involved and to bring us a 
report on the methods employed. His article, “Electrical Power Backup 
Aids Missile Launching,” opens our feature section this month beginning 
on page 77. 





THEY SELL LIGHTING MAINTENANCE = ee 


Salesladies are doing an effective job of selling lighting maintenance 
service for Krug Maintenance Co., Inc. of Brooklyn, N. Y., and the fem- 
inine touch is a definite asset with customers and prospects, according to 
Herbert Wohlman, manager of Krug’s lighting division. The young 
women on his sales force are carefully trained and handle many of the 
technical problems they encounter with only an occasional assist from the 
engineering staff. Operation of the novel sales organization is described 
in “Salesladies for Lighting Maintenance” beginning on page 90. 


CONTRACT MAINTENANCE mn i 


CHECKING POWER FACTOR 


ELECTRICAL MATERIALS 
COST INDEX 


BASE LINE (1000) REPRE- 
SENTS COSTS OF TYPICAL 
ASSORTMENT OF MATERI- 
ALS FOR A SELECTED JOB 
AS OF NOVEMBER 1}, 1951. 
INDEX POINTS REPRESENT 
THE VARIATION OF THESE 
SAME MATERIAL COSTS AS 
OF THE FIRST OF EACH 


MONTH. 


In the third article in his current series on industrial electrical mainte- 
nance practice, Assistant Editor Robert J. Lawrie reports on a Newark, 
N. J., brewery where electrical maintenance is handled through contract 
with outside contractors who supply and supervise a 20-man force of 
skilled electricians. As in previous articles in the series, Mr. Lawrie 
develops his report through a personal interview with the key personnel 
involved in the direction of the work. “Electrical Maintenance by Con- 
tract” begins on page 84. 


Investigations of power factor conditions on individual equipment or por- 
tions of the power system are often required. A convenient and useful 
method of determining load power factor employs two wattmeters and a 
“ratio of wattmeter readings” curve. R. C. Moore, Motor and Generator 
Department, Allis-Chalmers Mfg. Co., describes the method and its appli- 
cation in the article “Determining Power Factor from a Graph” beginning 
on page 92. 


| 
JAN. | FEB. | MAR.| APR. | MAY Y | OCT 
SOURCE - NATIONAL PRICE SERVICE. CLEVELAND. OHIO 
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UP-THE-SIDE... 


Only new Sylvania Banner Mercury Lamps deliver 
all these advantages for indoor-outdoor lighting: 


1. Longer life! Now extended to 12,000 hours. With greater 5. Certified Performance Policy guarantees: “Banner 
maintained brightness giving a dividend of 17% more light Mercury Lamps may be returned to the supplier for full 
during life than standard mercury lamps exchange if they fail in less than 1000 burning hours, and 
2. More light! Almost triple the light of incandescents on the thereafter (up to 5000 hours) for pro-rata exchange, in 
ame power! Makes Banner Mercury Lamps ideal for street accordance with a pro-rata exchange value table set forth 
lighting, facades, industrial installations. clearly in the policy form.” —=—), 


3. Ruggedized construction! Shocks, vibrations, fiercest carole 
weather don’t stand a chance. Hard glass shell protects on PLUS Lowest TCL (Total Cost of Lighting), which 


Yall 
the outside; welded multiple supports, springs protect on the means cost of lamps plus power plus mainten- 
ance. Get the most light for your money. Call your 
Sylvania representative. Or write: Lighting Division, 
4. Life recording base! Unusual feature save >, pape Pain 
a 8 aartse~ipenacagrtaleirttipideons pied. _— Sylvania Electric Products Inc., Dept. 42» 60 Boston St., 
rk by letting you scratch installation date in numbers right Salem, Mass. In Canada: Sylvania Electric (Canada) Ltd., || sywaxin 
on base of lamp Montreal : 


inside, assure longer life. 











SUBSIDIARY OF 


GENERAL TELEPHONE & ELECTRONICS 
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Washington Report 


AUGUST e 1961 


The nation’s economic activity is at a new high, with its out- 
put of goods and services (Gross National Product) having 
reached a record annual pace of $515 billion in the second 
quarter. The previous quarterly high was an annual rate of 
$506.8 billion in the second quarter of 1960. The second quar- 
ter.rate was nearly $15 billion, or 3% above the first quarter 
annual rate of $500.8 billion. Other highlights of the business 
climate include 
@ Industrial output in June increased to a near record of 110° 
of the 1957 average, 8% above the recession low, and only 
1% below the record FRB Index of 111, hit in January 1960 
@ Personal income set a record annual rate of $416.7 billion, 
seasonally-adjusted, in June, or $3.5 billion over the May annual 
rate. 
© Employment hit a new high in June, at 68.7 million 
@ Housing starts in June rose to a seasonally-adjusted annua! 
rate of 1,374,000, highest annual rate for 16 months 
@ Retail sales reached a 7-month high of $18.3 billion, up 1% 
from May. The record is $18.9 billion, reached in April 1960 

On the debit side, unemployment remains at a disturbing 
5,600,000, or about 6.8 of the labor force. Also, the 196] 
Federal budget, for the fiscal year ended June 30, 1961 showed 
a deficit of $3.9 billion. Federal spending in fiscal 1961 totaled 
$81.5 billion, and revenues totaled $77.6 billion. The Adminis- 
tration expects another deficit of $3.7 billion for the fiscal 
year ending June 30, 1962, exclusive of recent expansion of 
defense and space spending plans 


The Business Advisory Council severed its ties with the Depart- 
ment of Commerce last month, and reorganized as a private 
group under the name of the Business Council. Its membership, 
made up of business executives, remains unchanged. The 
BAC, which had given their time and opinions to Secretaries 
of Commerce over the past 28 years, would not accept the 
“tighter controls’’ imposed on its operations by the current 
Commerce Secretary Luther H. Hodges. The new Business 
Council has offered its services to any department of the gov- 
ernment 


Civil defense is being viewed with new urgency, and Presi- 
dent Kennedy is considering a greatly stepped up defense effort 
Under an executive order effective August 1, the President 
transferred to the Defense Department responsibility for civil 
defense under and after enemy nuclear attack. Involved will be 
considerably increased funds for civil defense, particularly for 
atomic fall-out shelters 


Construction spending in June hit an annual rate of $56.5 
billion, seasonally adjusted, the highest rate for 22 months 
The actual total was $5,160 million, with $3,469 million for 
private funds, and $1,651 million for public funds. Public 
works continued to set the pace, at an annual rate of $17.4 
billion, or 10% over a year earlier. Privately financed construc- 
tion was at an annua! rate of $39.1 billion, or 8% over a year 
earlier 


The outlook for homebuilding is improving. Housing starts 
in June were 136,900, or a seasonally adjusted annual rate 
of 1,374,000, the highest rate for 16 months, and 7% greater 
than in June 1960. The Commerce Dept’s mid-year forecast put 
housing starts for the year at 1,275,000, or 3% above the 
1960 total 





ROLL CALL! 


Check The Record 


© More miles in use underground than any other fibre conduit. 
0 oldest installations GO some go back 60 years and are still 
going strong. O wide acceptance... O by power and light utilities 
C0 by telephone companies O general contractors 0 industry 
0 also by cities and municipalities O first fibre conduit—we 
introduced it in 1893. O first C. A. Conduit (coupling attached) 
O first Klean-Kote for cleaner handling. 


When anyone pays us the compli- 
ment of calling some other make of 
fibre conduit ‘“‘orangeburg type”’ 
please remember that ‘‘orangeburg 
type’’ does not mean Orangeburg 
Brand Fibre Conduit. That’s the 


brand and quality made by us alone. 

Vital electrical cables deserve the 
best protection and we have spent 
nearly 70 years trying to make 
Orangeburg Brand Fibre Conduit 
the best that money can buy. 


“‘No substitute is as good as the regular’’ it tries to replace. 


KLEAN-KOTE" 


ORANGEBURG 


BRAND 


FIBRE CONDUIT 


FLINTKOTE 


PPLIED FOR, 
3 rg, N 


™ Kx, U.S 
New York. Division of The Flintkote Company, Manufacturer of America’s Broadest Line of Building Products 
Graybar Electr Stoc 


tric Company and General Electric Supply Company with Branches and Stocks in Principal Cities. 
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Together, fellow fasteners, we can build an empire! 


There are 125 different kinds of us, all strong and true and 
ready to carry our share of the load! We’re powder-actuated 
and we mean business. We have threaded studs and drive pins 
(super-nails!). There’s tall ones, short ones, in-between ones; 
there’s fat ones and there’s lean ones. Every last one of us can 
ram home into steel or concrete with ease. One every fifteen 
seconds. We can attach things down on, up against and sus- 
pended from. With our eyepins the Hanging Gardens of 


Babylon would still be hanging! We’re the kingpins. We’re the 
elite. We're austempered, to a man. A tougher group you'll 
never find. So give us a chance, that’s all. Give us a chance and 
by the George Washington Bridge we'll build you an empire! 

Our dealers are assistant empire-builders, but they’re listed 
in The Yellow Pages under TooLs. Talk to them about your 


empire. (Among other things, they'll R ® 
tell you why we have red tips.) amset 
eo 


285-H Winchester Ave., New Haven.4,Conn. WINCHESTER-WESTERN DIVISION Olin 
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How the Westinghouse De-ion’ Arc Chute 


ARC FORMED on interrupting CONFINED within grid plates of quencher 
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extinguishes breaker arcs in 2-cycle or less! 


DIVIDED into small, harmless segments EXTINGUISHED by the mass of grid plates 


Every time you break an electric circuit, an are Is 
formed. This are must be controlled quickly and 
safely to protect the system. The finest and safest de- 
vice to control arcs is the DE-TON®* are quencher in 
ull Westinghouse AB circuit breakers 

The design of the chamber confines the are and 
quenches it by dividing it into small harmless seg- 
ments which are cooled and extinguished by the mass 
of surrounding material. The action within the aré 
chute is quick and positive. 

See the quenching action in full color in Westing- 
house’s “Are in Action” high speed photography flip 
book. It’s free... ask your Westinghouse representa- 
tive for a copy ol SA-8900 or write: Westinghouse 
Electric Corporation, Standard Control Division, 


AB De-ion Breaker ‘ 
Arc chute is circled Beave Bc Pa ) MM can he SUTe , f ul i esting! 


Westinghouse 
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EASIESTHTO USE 


EASIEST#TO USE 
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easiest to use-- 
built-in wrench 


ip 


he 


A twist of your wrist makes a perfect 
wire splice with a Wing-Nut. You 
don’t need tools—even on the toughest 
branch circuit wires. 


Unique wings provide a natural grip. 
Because of the leverage with this 
“built-in” wrench, Wing-Nut is twice 
as easy to apply as other connectors. 
Internal spring tension makes the 
splice tight. The only way Wing-Nut 
will come off is for you to remove it. 


You can actually see your splice 
through the semi-transparent Nylon 
shell, the strongest used on any con- 
nector. And the wide, deep Wing-Nut 
skirt slips easily over a wire combina- 
tion as large as two No. 8 and a No. 6, 


. 


-NUT 


even thick type RW insulated wire. In 
crowded boxes just clip the wings off 
after applying. 


Wing-Nut has unqualified listing as a 
pressure cable and fixture splicing con- 
nector for 474 combinations of solid 
and stranded copper wire. Plus all 
common aluminum-to-aluminum com- 
binations. Honestly, until you try 
Wing-Nut, you’ve never made splices 
so good, so easily. See for yourself. 
SEND FOR FREE SAMPLES. 


Sold through America’s Leading Distributors 
In Canada: Irving Smith Ltd., Montreal 


IDEAL INDUSTRIES, Inc. 


1041-H park Avenue, Sycamore, Illinois 
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Recently our Manager of Renewal Parts Sales threatened to throw our 
entire line of modern, compact, easily-maintained, quickly-modified, low- 
voltage motor controls into the drink. Why? Because it’s running him out 
of business! He doesn’t sell a fourth of the replacement parts he used to. 


Two years ago, when our engineers designed the 
bulk out of the Allis-Chalmers low-voltage motor 
control, they built simplicity into it. And with sim- 
plicity came outstanding reliability. Our nation-wide 
stocks of replacement parts are gathering dust. And 
warranty returns are negligible. 

These controls don’t work under water, of course. 
But they do perform faithfully under practically any 


other conditions. And they’re still the most advanced 
control design in the industry. All sizes from 00 to 
9 are available from your A-C distributor. See him 
for more facts or write Allis-Chalmers, Industrial 
Equipment Division, Milwaukee 1, Wisconsin. 


ALLIS-CHALMERS <« 
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yehind surbases Lies under floor coverings Conceals easily behind wallpaper Saves drilling in walls and wood 


Use POLYSTRIP’...the new, easier way 
to make low-voltage interconnections 


TRIP a time, money, with transparent plastics into a very 
iver. The speed of thin, flexible, flat cable. Already proved 
lat cable results in in industrial electronics, it is now appli- 
POLYSTRIP lies cable for hi-fi, paging, signalling and 
without causing alarm systems, programming, wired 


wallboard seams, remote TV control. 
rough openings, 
aoe vattine wall, 'NSTALLER’S KIT SAVES 47% 


tens to finished Assortment #205 saves 47% over the 
baseboards with separate prices of items it includes. 
doing away with Contains 75-foot rolls of both 3- and 
r-cracking hardware. 5-conductor cable; 6 splicing and 2 
f this new concept wire lead type connectors* for both 3- 
POLYSTRIP equally and 5-conductor cable; 50-foot roll of 
¥ construction or double-backed adhesive tape and 1 
Stripping Tool. 


POLYSTRIP con ts of uniformly International Resistance Company, 414 
paced flat copper conductors laminated North 13th Street, Philadelphia 8, Pa. 





E-FLEX ¢ 
o., Inc., 


( Flizabeth 


Leading supplier to manufacturers of electronic equipment 
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PS meas ROCKER -GLO 








All switches are NOT 

alike. That's why it will 

pay you to select a switch 

from a manufacturer whose 

dependability you already 

know. The same engineering skill 

that goes into making your Rocker- 

Glo switches, also goes into rugged, 

heavy duty Super AC. For heavy duty 

switches or residential, you'll always do 
better with Precision Switches by P & S. 





For information on 


[) Super AC switches 


Dept. ECM 861 

















PERFORMANCE 
s P E Cc 20AC1 


Now available in 


30 ampere style. 


>PASS & SEYMOUR, INC. 
SYRACUSE 9, NEW YORK 


60 E. 42nd St., New York 17, N.Y. 1440. N. Pulaski Rd., Chicago 51, Ill. In Canada: Renfrew Electric Co., Ltd., Toronto, Ontario 


ELECTRICAL CONSTRUCTION AND MAINTENANCE .. . AUGUST, 1961 


























SPT Te 














WEIGHT LOSS DUE TO ATMOSPHERIC CORROSION 
after 3100 days exposure. 


OPEN 


YOLOY 
STEEL HEARTH 


RESISTANCE TO SOIL CORROSION 
13 Soils Ranging from 2.6 pH to 9.4 pH 








CARBON STEEL WROUGHT IRON 








Wt. Penetra- Wt. Penetra- 
Loss* tion** Loss* tion** 








6.1 52 48 48 
11.1 eo 8.8 75 
12.1 89 10.9 89 
17.4 88 12.2 97 
19.7 107 16.3 98 














* Wt. Loss, oz/ft? **Penetration—mils (Average Max.) 


SEA WATER IMMERSION TEST 


Mild Steel 





Hand Puddled 
Wrought Iron 





Mechanically 
Puddied 
Wrought Iron 




















Youngstown - 


YOLOY 


Exclusively from Youngstown— 
corrosion resistant steel 
conduit you can depend on 


Hang it in the air. Bury it in the ground. Sink it 
in the sea. Use Youngstown rigid Yoloy steel con- 
duit in impossible places where corrosion eats 
other conduit away. Use it because Yoloy lasts. 


This better, tougher, bendable copper-nickel alloy 
steel conduit has up to 6 times the corrosion re- 
sistance of carbon steel conduit. You can cut, 
bend, thread, work, install and fish it with ease. 


High replacement costs demand a special conduit 
like Yoloy. Youngstown research created it. Elec- 
trical distributors, supplied from Youngstown 
stocks, will deliver it in the exact quantity, size and 
kind you need—wherever you need it: 4%” to 6” 
in Hot Dip Galvanized, Black Enameled or EMT. 


With Yoloy, you'll get the same uniform high qual- 
ity that has made Youngstown Buckeye Conduit 
famous in the industry. Conduit you can depend 
on.U.L. approved. All from modern Youngstown— 
largest producer of rigid steel conduit in the world. 


growing force in steel 


The Youngstown Sheet and Tube Company, Youngstown, Ohio 





a ASP? 
Se Sasi = 


-~ 





Power company selects Abol/ite... 
Gets easy-on-the-eyes lighting, 
and holds the line on costs 








Engineers at this power plant wanted high bay lighting that combined 
comfort with low installation and maintenance costs. They got it by 
installing Abolite fixtures equipped with 1000 watt color-improved 
mercury lamps. 

Though these fixtures are mounted 55 feet high, they provide comfort- 
able, glareless 30 footcandle average light throughout the building. Light 
directed upward through the fixtures’ open tops washes out dark ceiling 
shadows. 35° shielding of lamp virtually eliminates glare. 

Most important, this system costs less to buy and maintain than a 

comparable fluorescent system because fewer fixtures are needed. Main- 
tenance costs are less, too, because air circulating through Abolite’s 
open-top fixtures sweeps them clean of dulling dust. 
INSTALLATION DATA For high bay lighting that combines both comfort and economy, 
specify Abolite fixtures. The complete line includes RLM-approved 
Alzak aluminum and porcelain enamel fixtures for use with all kinds of 
mercury and incandescent lamps. Write for more information. 


Abolite HMFAU - 2400 
Alzak aluminum uplight 
fixtures with LOOO watt 


color-improved mercury 
lamps. Ceiling height 65’, TL 
mounting height 55’, spac 
ing 18’ x 24’, Average main eo) L y T 
tained footcandle level: 30. fe 5 
Buffalo Electric Co 
THE JONES METAL PRODUCTS COMPANY 
West Lafayette, Ohio 
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You get mo 


rd 


for the same dollar— 
in the NEW 


Bulletin 709 
line of starters! 


Size OO 
14%HP, 220 V 
2 HP, 440/550 V 


This new line of Allen-Bradley motor control will change 
every idea you have had about starter size, performance, 
and life. The small size—especially in the higher ratings 

~is startling. Yet rating for rating the operating life and 
reliability have been increased many times. Built into 
each of the seven sizes of this new Allen-Bradley line is 
an ability to interrupt tremendous currents and to operate 
year in and year out for many millions of operations with- 
out trouble or maintenance. 

The new Bulletin 709 starters are just as advanced in 
appearance as they are in performance. All seven sizes 
have an aristocratic styling and a distinctive family like- 
ness. Brooks Stevens, famous industrial designer, has 
given the enclosures such an attractive, modern style that 
these new starters will prove a distinct sales asset on any 
machine or installation. 

Why not write today for more information on this 
revolutionary new line of Allen-Bradley Bulletin 709 
quality across-the-line motor starters? 


es) om 


: BRADi ey COMPany 


— 





Note the compactness of both the smallest < 
largest starter in the new Bulletin 709 line. 
Ratings up to 100 hp, 220 v; 200 hp, 440-550 v 





f 


| 











BULLETIN 712 |) ’ BULLETIN 713 BULLETIN 705 - ‘ BULLETIN 706 


Size 1 combination Size 1 combination i Size 2 across-the-line i Size 1 reversing starter 
starter with fused dis- ee starter with circuit é reversing starter with with fused disconnect 
connect switch breaker Ss overload relays é switch 


BULLETIN 702 


Size 3 three-pole, a-c 
solenoid contactor 








BULLETIN 715 ea ‘¥ BULLETIN 717 
Size 1 across-the-line, & Size 2 multi-speed 
multi-speed starter with starter with circuit 

overload relays breaker 





the NEW Allen-Bradley 
Across-the-Line Starters! 


This new line of across-the-line motor starters is the result of over 
30 years of experience and leadership in the motor control field. 
While retaining the simple solenoid principle—with only ONE 
moving part—these starters are completely new in every way. 
They are amazingly small in size—yet test after test has proved 
they will not only outperform but also outlast any starter now on 
the market. They are good for many millions of trouble free opera- BULLETIN 709 
tions. All have scores of design refinements that make them easier 
to install and maintain. All are available in the smart new enclo- , 

: : : starter shows the new Size 2 con- 
sures designed by Brooks Stevens. They make a beautiful addi- struction. Note the white interior and 
tion to any machine or control installation. generous wiring space. Bulletin 709 

You’ll want to get the complete story about these truly revolu- starters are available, in the new 


tionary new across-the-line starters. Write for new Publication 6100. construction, in seven sizes—Sizes 00 
to 5, with a maximum rating of 100 


hp, 220 v; 200 hp, 440-550 v. 


ALLEN-BRADLEY | 2u4t!?” 


Member of NEMA 


Allen-Bradley Co., 1316 S. Second St., Milwaukee 4, Wis. CONTROL 


This popular across-the-line solenoid 





left) President, Lisle Electric, Inc., Lisle 


lll. talking to Al Jones, his Dodge Representative on a job site 


“Dodge Reports saved our business in its early days 





...today, they give 


“Shortly after I took over this business, we lost an 
account that represented 50° of our volume,” says 
Mr. Chronis. “We had to round up a corresponding 
amount in a very short time in order to remain in busi- 
ness at all. We did it through Dodge Reports which 
we had never used before.” 

“For the first three months of our subscription,” 
Mr. Chronis explains, “we conducted an intensive 
promotional campaign based on Dodge leads. It was 
so successful that after those first three months we 
had all the business we could handle.” 

Mr. Chronis began with three men and three trucks, 
and restricted his contracts to residential construction. 
“Today,” he says, “we have 10 men, five trucks and a 
trailer. We handle stores, houses and apartment build- 
ings and are beginning to establish our reputation in 
electrical heating work, engineering and quality cus- 
tom installations. Last year we completed more than 
$160,000 worth of contracts, $50,000 of which we 
picked up solely through Dodge information.” 

Mr. Chronis goes through each day’s Dodge Reports 
himself, and carries the ones he wants to bid on in 


f w oooGce 


fi DODGE 


reports 


ComPoRation 119 W. 40th St., New York 18, N.Y 


us 1/3 of our volume’’ 


his car. When he passes a prospect's site, he says, 
“I stop the car, walk through the mud and see the 
contractor on the spot. That’s where I can sell our 
services, because Dodge Reports have told me all I 
need to know about the job. And, whenever our name 
appears in Dodge Reports to show that we’ve been 
awarded a contract, we feel that it’s the best adver- 
tising our company can get anywhere.” 

Dodge Reports can help you get the new business 
you want, too—for only a fraction of the profits they'll 
heip you earn. Send the coupon for further details 
Or, consult your telephone directory for the Dodge 
office (in over 80 principal cities) nearest you 


po--------------------- 


F. W. DODGE CORPORATION 
Construction News & Statistics Div., Dept. ECM-71 
119 West 40th Street, New York 18, N. Y. 


I'd like to receive your free booklet, ‘“‘How to Get More 
Business in the New Construction Field” and details on 
how Dodge Reports can help me increase volume and 
profits. 


Name 





Company 


Address 


a 
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Save on installed costs 
with Transite Electrical Ducts 


To meet today’s strict conduit specifications and, at the same 
time, keep installed costs down, more and more contractors are 
turning to Transite® Ducts. 


Transite’s long lengths and light weight reduce handling and 
laying costs. This, combined with a quick coupling method, per- 
mits rapid assembly. A small but complete line of fittings sim- 
plifies the assembly of duct-bank configurations even with com- 
plex constructions. Finally, the smooth inner walls of Transite 
make cable pulling easier— reduce strain on both the cable and 
pulling equipment as well as the duct. Result? Fast installation 
and a saving on every foot of duct you lay! 

Non-combustible, non-sparking Transite resists corrosive soils, 
electrolytic action and stress of normal soil movement. Its tight 
joints are flexible yet permanent. They lock out water-borne silt, 
roots and other system disrupters. 


For full details, write Johns-Manville, Box 14, ECM-8, New 
York 16, N. Y. In Canada: Port Credit, Ont. Cable: Johnmanvil. 


NS vy 


JOHNS-MANVILLE & 
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if 


FOR ALL CONTROL CABLE NEEDS 
... SPECIFY SIMPLEX CABLE 


PVC, 
POLYETHYLENE-NYLON, 


POLYETHYLENE, 


You name the requirement: supervisory cable for moni- 
toring and/or recording; cable for protective devices, 
for heavy magnetic trip or break devices; control cable 
for use in conjunction with high voltage power circuits. 
Simplex will supply it . engineered precisely to 
specifications. 
Simplex control cable insulations include rubber 
(Anhydrex, Anhydrex XX), PVC, Polyethylene, 
Polyethylene-Nylon, Polyethylene-PVC, Silicone 
and Teflon. And they meet all IPCEA-NEMA 
standards. 


Simplex cables are available with copper, bronze, 
aluminum and steel C- L- X sheaths or with a 


variety of other jacketing materials. Also available 
are packaged combinations for power and control. 


Simplex welcomes the opportunity of discussing 


individual control and power cable problems. 
Write today, giving details. 


Simplex 


WIRE & CABLE CO. 


Cambridge, Mass. « Portsmouth, N. H. 
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Three new electrical applications use HYPALON’ for 
color coding, resistance to weather, ozone, corona 


High-Performance DuPont Synthetic 
Rubber Proves Its Versatility as Jacketing 
and Insulation for Wire and Cable. 


Color-coded triplex with Iyrvtoy jacket and 
insulation permits accurate phase identification. 
HyPALon jacket w il! not discolor... resists flame, 


weathering. abrasion. hot and cold flow. 


Aerial cable for industrial locations is covered 
with HypaALon for resistance to corrosive fumes. 
air-borne chemicals. ozone and corona discharge. 
HyPALON jacketing is practically immune to ozone. 
will not support combustion. resists exposure to 


oil and grease. 


Corona-resistant connectors molded of Hypaton 
are rated at 7500 volts... permit the use of higher 
voltage portable machinery in plants and mines. 
HyPpALoN is virtually corona-proof compared to 
other elastomers ... offers good resistance to 


abrasion. oxidizing chemicals. 


These latest electrical applications for HYPALON 
synthetic rubber illustrate the versatility obtainable 
with this new wire and cable covering material. 
HyPALON’s outstanding resistance to weather. aging. 
ozone. corona. flame. abrasion. oil and chemicals 
(proven in 10 years of wide industrial use) means 
long life and economical performance to meet the 
most demanding service needs. That’s why HYPALON 
is specified for high-performance automotive igni- 
tion wire...mine trailing cable...tree wire... 
service drop wire ...submarine cable... building 
wire... to list just a few of its current applications. 
Learn more about DuPont HypaLown and how it 
can improve performance of the cable and elec- 
trical accessories you use. For information. write 
FE. 1. du Pont de Nemours & Company (Inc.), Elas- 
tomer Chemicals Dept. ECM-8. Wilmington 98. Del. 


HYPALON 


SYNTHETIC RUBBER 


REG. us. pat. OFF 


Better Things for Better Living ... through Chemistry 
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Bring out the best 
in Electric Heating with Honeywell 
quality controls 


The new Honeywell T462 Line Voltage Thermostat offers the 
very finest for your economy-minded customers. A beauty in any 
room, this compact new thermostat gives dependable, worry-free 
performance—high load capacity plus accuracy and responsive- 
ness. The new T4062 was especially developed for electric heating, 
with a control range from 40°-85° with less than one-half degree 
differential. The T462 offers everything you could ask for in a 
quality-built line voltage thermostat. 


Honeywell 
Fouts Coutiol 


ELECTRICAL CONSTRUCTION AND MAINTENANCE 


ELECTRIC HEATIN 


“SS 


T462A—SPST Switching With Manual Single-Line 
Break in ‘“No-Heat’’ Position 

T462B—SPST Switching With Manual Double- 
Line Break in ““Off’’ Position 

For complete data on these and the complete line of 

low voltage controls, write Honeywell, Department 

LEC-8-13, Minneapolis 8, Minnesota 
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CONNECTING TWO GREAT LINES 


TO BRING YOU BETTER VALUES IN 


ELECTRICAL FITTINGS 


STEEL CITY} wow 
“Biggest name in boxes” E complete 
: line of 


fittings 











Steel City meets your every need with a 
complete line of EMT fittings: Complete range 
of sizes m Full range of off-set fittings = 
All fittings accurately sized and fully 
threaded m Heavy gauge steel lock nuts = 


FIRST in boxes... now FIRST in fittings... and ALWAYS FIRST /N QUALITY 


ELECTRIC COMPANY 


Subsidiary of American-Marietta Company 
PITTSBURGH 33, PA. 
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LOCAL ALARM 


Vital to the Public Interest 
Inside or Out 


For over 100 years, Gamewell street fire alarm boxes have been a 
familiar part of the American scene. Triggering alarm systems in thou- 
sands of American communities, they have saved countless lives, many 
millions of dollars worth of property. And Gamewell alarm systems have 
always responded with unerring reliability! 

Gamewell FLEXALARM interior fire alarm signal systems offer the same 
high standards of reliability. They can be planned as part of complete fire 
protection for any building: institutional, commercial or industrial 
public or private. 

Gamewell will be happy to show you how you can plan maximum pro- 
tection at minimum cost for new construction, expansion or moderni- 
zation. Safety is everybody’s business . . . our profession. 


ELECTRICAL CONSTRUCTION AND MAINTENANCE .. 


Contact your Gamewell engineer or write 
THE GAMEWELL CoMPANy, 1320 Chestnut 
Street, Newton Upper Falls 64, Mass. 
A Subsidiary of E. W. Bliss Company. 


ramewell 


FIRST...WHEN SECONDS COUNT 
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YOU NEED 
A GOOD 
BATTERY 

FOR GOOD 

LIGHT 


ard® emergency lighting 









































Exide storage batteries. 
life are built in. When 

ls and Exide Lightguard 

> assured of extra hours of strong 

an gO fora good many years 


it battery replacement expense. Exide 


thtguard is completely automatic. Goes on 


Ex {de ucHTGUARD 


vhen lights go out. Built-in charger automati- 
Ets ; t charger aut ul | AUXILIARY LIGHTING UNIT 
MODEL-A 


cally brings battery back to capacity after each Ac eevt-nay. goer ie 
: -—? a ware Oe FF 








time used and keeps it there. Easy to install. 

Just plug into regular a-c outlet. Ask about it at 

sarby electrical distributor’s. Or write for 
literature. Exide Industrial Marketing Division, . : 

; — . When regular lights go out, Lightguard goes on... instantly and automati- 

The Electric Storage Battery Company, Phila- cally. This is Model A, the most popular model. Available for one, two or three lamps. 


delphia 20, Pa. 


] ® 
. <4 Dry cell model 
. i" Most economical to buy. Same 
i a lamp brilliance as storage bat 
tery model. Uses standard 
dry cell 


To cover large areas p> 


INDUSTRIAL MARKETING DIVISION , — New Model E. Three times the 
(ESB a : battery pens egg pec 


The Electric Storage Battery Company : ; 
~ | to five lamps 
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POWER 
EFFICIENGS 


THE STANDARD PRODUCTS CO., FT. LAUDERDALE, FLA. 


Adequate power ur.der perfect control, where it’s wanted, 
when it's wanted, means top operating efficiency—one of 
the contributing factors to Standard Products’ fast and 
profitable growth. It was simply good business then, that 
Frank Adam Busduct, Panel boards and Switches were 
selected for its new 1)4-acre plant. 


For any industrial plant where economical and dependable 
power, Safely distributed, helps keep output and profits 
high, insist on the industry’ finest—Frank Adam Electrical 
Equipment—engineered and built ‘for keeps! 


ly 50 SINCE 1891 


Aosm ELECTRIC COMPAN 


P.O. BOX 357, MAIN P.O.+ ST. LOUIS 66, MO 


busduct « pane/boards « switchboards « service equipment 
safety switches ¢ load centers « Quikheter 

















contractor, 


Photo at lett: L i+ ete Don Vandertnde of Wm. Vander 
Linde, Inc.; ee eee: We Cag ar Hee 


oes 
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COILS IN CARTONS | 





NON-RETURNABLE 
WOOD REELS 


Quick identity labels...easy ship ’n store cartons... always clean cords with 


PARANITE PORTABLE CORDS 


Spot the Paranite portable cord you want... and spot Type D 
it in a flash. Every reel, carton and pak now has Serva- Two 250° 

Pac labels that give you size, type, voltage and quantity ethene 
ac labels that give you size, type, voltage and quantity aan seas 

at a glance. It means positive savings to you in inventory certen 
‘ Four 250’ 
control, error-free assembly of orders and accurate 4 Paks 


identification on the job. And there is a broad line of per a 
carton 
Paranite portable cords in these new easy handling 18/4, 16/3-4|18/4, 16/3-4 


cartons that keep the cords clean during storage... 250’ Coils |14/2-3-4 14/2-3-4 
cs ay incartons |12/2-3-4 
Vulcaprene® neoprene sheathed cords, Vulcan rubber 10/2-3-4 


sheathed cords, and Dreadnaught heavy duty cords... vets 


all UL labeled and all to premium quality standards. wood reels 









































Since 7890 
PARANITE WIRE & CABLE DIVISION 


ESSEX WIRE CORPORATION, Marion, Indiana 
MANUFACTURING PLANTS: Marion, Ind.; Jonesboro, Ind.; Tiffin, Ohio; Anaheim, Calif. 
Gere” Sales Offices and Redistribution Warehouses in all Principal Cities 
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CEILING OR FLOOR CABLE HEAT 


oo 


FORCED AIR HEATERS 








—— 


coon ies 





ae 

















RADIANT WALL HEATERS 





Fasco 


ELECTRIC HEAT 


IN ANY ROOM... 

IN ANY HOUSE... 
FASCO ELECTRIC HEAT 
OFFERS “EASILY 
INSTALLED" 

QUIET COMFORT 


Whether installing one unit for supplementary heat 
or utilizing the full Fasco heat line for a new home, 
you get economical, simple installation together with 
room-by-room comfort control and quiet perform- 
ance. Facso baseboard, radiant wall, and forced air 
heaters have slim, neat styling, scientifically directed 
air flow, rugged dependability that eliminates call 
backs. High-efficiency heating elements give clean, 
uniform, draft-free heat quickly and quietly. 


Taken together, these are the extra values that make 
Fasco electric heat a standout. Check for yourself to 
see how Fasco electric heat ‘ ‘fits the bill’’ for installer 
and user. Use it in the ceiling, floor, wall—upstairs 
and downstairs—in any size home, in any size room. 


Write Fasco Industries, P. O. Box 509, Rochester 2, 
New York, for complete full-line catalog and any 
heat installation information required. 





BASEBOARD HEATERS 


INDUSTRIES, INC., ROCHESTER 2, N.Y. 


ey 8) 
INTERRUPTER 


/ 


Open view of a typical S&C Metalclad Switchgear 
bay. Note power fuses, load interrupters. Fuse 
refill units are conveniently stored in the door. 
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Leave it 
to the girls 


They can handle all the main- 
tenance your 2.4 thru 14.4-kv 
switchgear ever needs... 


... if it’s S&C Metalclad Switchgear, 
that is. For S&C Metalclad Switchgear 
contains maintenance-free fused load in- 
terrupters. (Load interrupters handle all 
load switching; power fuses handle fault 
protection.) Fused load interrupters will 
always work—never need adjusting, set- 
ting, inspection, dielectric testing, or peri- 
odic exercising and lubrication. Compared 
to the suggested maintenance schedules for 
circuit breaker type switchgear, there’s 
virtually no maintenance required. 


Equally important, unqualified main- 
tenance personnel can’t tamper with 
planned fault protection—since power 
fuses employ no relays. What’s more, the 
operating characteristics of S&C power 
fuses do not change with age or current 
surges. Current-carrying ability and time- 
current characteristics of these fuses are 
permanent. 


Remember, too, that this switchgear 
will cost about half as much as the circuit 
breakers you might be used to. And it offers 
full-load switching up to 1200 amperes plus 
fault interrupting up to 500,000 kva in 
voltages from 2.4 thru 14.4 kv. It meets all 
NEC requirements for fault-closing and 
short-circuit interruption . . . and its per- 
formance is proved by high-power tests at 
KEMA laboratories. 


Next time you are thinking about high- 
voltage switchgear for service entrances, 
switching centers; substation primaries or 
substation secondaries . . . leave it to the 
girls as far as maintenance is concerned. As 
far as application help is concerned, leave 
it to your S&C sales engineer. Look for him 
in the Yellow Pages (Electrical Equip- 
ment) in all principal cities. Or write to: 


Cc 4433 Ravenswood Avenue - Chicago 40, Illinois 


j Specialists in High Voltage Circuit Interruption since 1917 


S,7 SaC ELECTRIC COMPANY 
ve 
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Equipment shown is an S&C Metalclad Switchgear Assembly (13.8 kv) used as a switching center. (Dusting is optional!) 
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GIVES You SPEED and ECONOMY OF 
CA ie INSTALLATION 
G 
y ZA 
— G - 
‘1% 





\ 
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“Sa 







wstnianertnannoniseticl Hicesneeenmemsenincatenessd WIRE & CABLE CoO., INC. 


_ TRENTON, ‘NEW JERSEY 
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ADVANRI { 
N 


air ballat ... a Ont 


prevents 


PREMATURE = —%S 
DESTRUCTION 


from: 


@ Abnormal Operating Temperatures 


@ Incorrect Voltage Supply 
Excessive Current 


Internal Short Circuiting Only ADVAN-guard”, a thermally actuated protective thermo- 

stat sealed in the ballast housing, gives fluorescent lamp ballasts 

Inadequate Lamp Maintenance a “Second Chance.” It automatically “trips-out’ whenever the 

ballast operates at abnormal temperatures from any internal or 

external cause. Unlike other protective devices which permit 

premature ballast destruction by cutting the ballast out of the 

line only after it has been destroyed, ADVAN-guard® cuts out 

@ Improper Fixture Application before heat can cause premature destruction, resets automatical- 

ly when the trouble has been corrected and permits the ballast 

Protects against end-of-life hazards to resume normal operation. Insist on ADVAN-guard® equipped 
fluorescent lamp ballasts for safety and longer life. 


@ Lamp Rectification 


... eliminates the need for individual fusing. 





—u 


— awe “ — =. WORLD'S LARGEST EXCLUSIVE 
—————$s— 2 @ EE. TRANSFORMER CO. 
sre Pao ees 2950 NO. WESTERN AVE. CHICAGO 18, ILL. U.S.A. 


Mfg. in Canada by: Advance Transformer Co., Ltd. 5780 Pare St., Montreal, Quebec 
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4.16 kv metal-clad equipment serving a 
west coast city. 


. Separate compartments for 
current transformers. 


. Full panel metering and relaying. 


. Double-lock panel for 
operator safety. 


. Easy service accessibility 
without dismantling. 


. Glass polyester insulation 
throughout. 


. Separate up-feed and down-feed 
cable compartments. 


. Fully cast, trunnion-mounted 
potential transformers. 


Lowest height, easiest access 


the only switchgear with fully isolated current transformers 


The front-accessible current transformers can be in- 
spected, maintained or replaced without exposure to 
any high voltage compartment. A-C metal-clad units 
are just 72 inches high — means eye-level instrumen- 
tation . . . shoulder-height accessibility of component 
parts. And the entire panel can be used for meters and 
relays. Maximum compartmentation and dead-front 
construction offer greater safety. Buswork and compo- 
nents arranged for easy addition of future units. 


ELECTRICAL CONSTRUCTION AND MAINTENANCE 


You get rapid, one-stroke insertion of the circuit 
breaker. The breaker has glass polyester insulation for 
highest impulse strength... the only self-locking pro- 
tective barrier... four-bar linkage is mechanically, 
electrically trip-free. Primary disconnect fingers elimi- 
nate use of garter springs, and are on the circuit breaker 
for easy inspection. Both stored energy and solenoid 
operators are available. For more switchgear informa- 
tion contact your nearby Allis-Chalmers office. a-1457 
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WiREMOLD 


PREPARED EACH MONTH FOR ELECTRICAL CONSTRUCTION AND MAINTENANCE 


TO BRING IDEAS, NEWS AND HELPFUL INFORMATION TO ELECTRICAL MEN 


ELECTRIC IDEAS 


POWER AND ‘PHONE WIRING FIRST PAGE 


CODE COMMENTS FIRST PAGE 
EDITORIAL SECOND PAGE 


PRODUCT OF THE MONTH SECOND PAGE 
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Surface Systems Simplify 
Power And ’Phone Wiring 


Tele-Power system puts high and low potential wiring in 


separate compartments for safe, easy-to-reach installation 


Recognition of the importance of 
having communications wiring eas- 
ily accessible for maintenance and 
expansion has led to the growth of 
a new approach in wiring offices and 
institutions 

The new method, called Tele- 
Power, uses surface systems for 
power and communications wiring, 


PARALLEL RUNS of raceway house power 
and light wiring in upper run, telephone 


wires in lower. With each type in its own 


vet keeps each type of wiring within 
ifs own raceways 

Thus, at one time, the user is 
given the benefits of a low potential 
system that meets the recommenda- 
tions of the telephone companies as 
well as the convenience of a multi- 
outlet system for power and lighting. 


continued on third page 


f 


no chance of wires 
being exposed to each other. Inset shows 
type 30 terminal ock inside 3000 raceway 


compartment, there is 


Code Comments 
Conductor Size Limit 


Q. What ts the largest size conduc 
tor that may be installed in surface 


metal raceways? 


A. Section 352-3, Article 
code specifically limits the conduc 
tor size to a maximum of No. 6 


Low Voltage Conductors 


Q. When using 3000 and 2100 


g 
commu nic ation Ij ork. Sli¢ hy als 
nurses’ call Systems, fire a larms, ete 
are there any Code restrictions as t 
the number of lou ltage wires or 
multi-conductor cables that can be 


put ina single racewav? 


A. The above in general are classi 
fied as Class 2 circuits and fall in 
the category of low-energy power 
circuits. The number of conductors 
for this type of circuitry which may 
be installed in either 3000 or 2100 
is covered in Section 725-15, along 
with Table 3 of the Code 

Extending Through Walls and Floors 
Q. May surface me tal 


extended through walls and floors 


racewavs be 


A. According to Section 352-5, At 
ticle 352, 


assemblies, 


“Except in multi-outlet 
raceways may be ex 
tended through dry walls, dry par 
titions and dry floors, if unbroken 
in lengths passing through.” Multi 
outlet covered in 
Section 353-3, 


assemblies are 
Article 353) which 
permits extending through (‘not run 
within) “ dry partitions, pro 
viding arrangements are made for 
removing the cap or cover on all 
exposed portions and no outlet falls 
within the partitions.” 
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Editorial 


Two way street 


Wiremold 
good as they are because 
the founding of our company in 
1900 —- Wiremen, Electrical Con- 
tractors, Electrical Inspectors and 
Engineers have given us an oppor- 


“The Systems are as 


since 


tunity to help them in the solution 
With- 
out their cooperation, we could ac- 
complish little; with it, the toughest 
readily 


of their wiring problems 


of wiring problems are 
solved.” 

This is the thought with which 
each issue of the Wiring Guide is 
introduced 

To carry this idea further into 
practice, with this issue we begin a 
new department “Ground to 
Ground”’ in which we ask a ques- 
tion we hope you will take the time 
to answer. More about this below. 
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Quiz Corner 


In wiring 2127G receptacles, 
should the wire be wrapped com- 


pletely around the terminal screw? 


No. The wire should only be 


looped around the screw. 


What Wiremold fixture boxes 
can be used with narrow laminated 
arch construction in current use in 


churches and schools? 


5737 and 5738 which have 
smaller diameter (434 than the 


5737A and 5738A 


How do I feed 2600 Pancake 


from 34" pipe down a column? 


Connect pipe to 2182A En- 
trance End Fitting, then use a short 
length of 2100 Wiremold which will 
permit connecting to the 2600 
through a 2186 Adjustable Offset 
Connector 
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Product of the Month 


Tool simplifies cover removal from Pancake” 1500 and 2600 


Designed to simplify and speed up 
the removal of the cover from Pan- 
cake 1500 and 2600 overfloor sys- 
tems, the 656 Cover Removal tool 
is easy to use and small enough to 
fit in any tool case. 

Each end of the tool is made to 
fit one of the two raceways and is 
stamped with the series number for 
easy identification. Use of the tool 
eliminates any danger of twisting or 
kinking the cover section. 


: I Is there room in 2000 Plug- 
mold for an additional No. 12 Type 
TW wire? 

4 

he Yes. The receptacle is de- 
signed to permit a conductor to 
pass by. 


PLUG 
RECEPTACLE 


WIREMOLD @ HARTFORD 10, CONN. 


Gentlemen: Please send me checked items 


To use the 656 tool, start at one 
end of the cover, or where cover 
joins fitting, and progress toward 
opposite end. Firm and steady pres- 
sure should be applied, but care 
should be taken not to force cover. 

After removal, cover may be in- 
stalled by the normal method. Hook 
one side of the cover under the bead 
of the base and apply pressure by 
stepping on cover with a glancing 
blow until it snaps in place. 
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Ground to Ground 
With this issue : 


partment. We hope you will take 


we begin a new de- 


the time to dash off a frank answer 
to the questions asked, Your cooper- 
ation will help to improve our prod- 
ucts and services to you. Answers 
will not be published, but will be 
acknowledged. Please address reply 
to: 

Ground to Ground 

The Wiremold Company 

Hartford 10, Conn. 


Is our method of supplying your 
distributor adequate for your needs? 
That is, are we furnishing a sufh- 
cient selection of all the Wiremold 
series, fittings and devices? If not, 
which is the item(s) you have the 
most difficulty obtaining? 
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C] Tele-Power Data Sheet (A-14 


Branch Circuits in College 
Building (A-15 
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Power and ’Phone Wiring continued from first page 





GROUNDING TYPE duplex outlets were used 
in power run of this Tele-Power set-up. The 
upper run houses telephone wires. 


Basically, a Tele-Power system 
consists of a pair of parallel runs of 
Wiremold raceways — one for tele 
phone, signal and interoffice wiring; 
the other for power and light wiring. 
The system is practical for both 
new and old buildings. 

For both the installer and the 
user, Tele-Power systems provide 
many advantages in terms of serv- 
ice, convenience, economy, and flex- 
ibility. 

Because each raceway has its own 
cover, the electrical contractor or 
telephone installer needs only in- 
stall, or remove the cover for, the 
wiring that concerns him. Thus, the 
high and low potential wiring are 
not exposed to each other. When 
assembling, or reassembling, there 
is no chance of a fault developing in 
the wiring outside the installer’s 
jurisdiction. 

Because Tele-Power systems are 


a 


THREE RUN Tele-Power system uses center 
strip of Plugmold 2000 with outlets 30-in 


TWIN RACEWAYS of 2100 series permit 
modern power and phone wiring in this 
executive office. 


part of the basic product line, the 
complete array of fittings can be 
used, saving the cost of expensive 
special fittings. Also, no new instal- 
lation techniques are needed; any- 
one who has installed surface race- 
ways can install a Tele-Power sys- 
tem. 

The usual advantages of surface 
systems, of course, go with the Tele- 
Power system: covers are easily 
snapped into the base without fit- 
tings or screw holes; receptacles can 
be located anywhere along the 
power run; and, by specifying race- 
ways with extra capacity, additional 
wiring can be installed whenever 
needed without disturbing the rest 
of the system. 

The completed installation is 
neat and virtually unnoticeable. The 
two raceways fit closely together 
with no gap between them 

Most used 


commonly raceways 


> 


f 2200 raceway 


house phone wiring and a PAX system 


on center, while tw 


POWER WIRING is complete; phone in 
staller has own section for low potential 
wiring within separate raceway 


are the 3000 series and the 2100 
series. In addition to capacity, the 
3000 series also is designed to accept 
type 30 multi-terminal blocks for 
telephones directly in the raceway. 
This avoids mounting the blocks on 
the wall, and still leaves ample 
space in the raceway for additional 
cabling. 

Of course, Wiremold 2000 and 
2200 also are used. Either series has 
the additional feature of being de 
signed for use with Snapicoil®, 50 
ft. lengths of pre-wired receptacles 
which eliminate multiple splices be- 
tween short lengths. 

Tele-Power systems may be in 
stalled using the 
series for both runs, or using differ 


same raceway 
ent series for power and communi- 
cations. 

Tele-Power systems offer the 
maximum in 


modern wiring to 


the specifier, installer and user. 


CONVENIENCE of multi-outlet system for 
operating business machines ts combined 
in this Tele-Power installation with latest 


in communication wiring techniques 
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Engineered Specials 


Press-mounted Plugmold® is power source for mold areas 


To provide convenient power source 
for upper and lower mold areas on 
vertical transfer molding machine. 


ITION 


Two special strips of Plugmold 
3000, each with eight Twistlock 
receptacles, were prepared. One 
strip was located on the upper mold 
frame, the other on the lower as a 
power supply ‘for the respective 
mold areas. 


Together with engineers of the ma- 
chinery manufacturing firm, Wire- 
mold engineers designed strips of 
Plugmold 3000 to meet the require- 
ments. This series was chosen as the 
one that best met the requirements 
because it accepted standard recep- 
tacles and had the necessary capac- 
ity. 

The molds used in the machine 
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Useful Literature 


Check coupon on second page 
for copies of listed items. 


Tele-Power Data Sheet 


Complete information on the in- 
stallation of a 3-run Tele-Power 
System in an engineering office. The 
system consists of one run of Plug- 
mold 2000 and two runs of 2200, 
one for telephone; the other for 
PAX system. (A-14 


Branch Circuits in College Building 


Use of Wiremold 3000 as the 
raceway system for the branch cir- 
cuits required for the lighting as 
well as for the special purpose cir- 
cuits is described in data sheet. In- 
stallation is at Oregon State Col- 
lege’s new physics-chemistry build- 
ing, Corvallis, Ore. (A-15 
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are electrically heated, and having 
the power source directly on the 
press was thought to be an impor- 
tant convenience and safety factor 
since it would eliminate long wires 
going to the mold cavities. In addi- 
tion, it was felt that this arrange- 
ment would permit greater flexi- 
bility in press placement. 

In operation, flexible leads with 
Twistlock plug caps come from the 
heating coils in the molds and are 
plugged into the strips mounted on 
the press. The speckled finish is 
applied by the press manufacturer 
to match the finish on the machine. 

One end KO on each strip is re- 
moved to permit the conductors to 
enter the raceway. The base is at- 
tached to the frame, but the cover 
is easily removable for necessary 
maintenance. The flexible leads 
were specified to permit the conduc- 
tors to travel with the mold head. 

Cooperation with equipment man- 
ufacturers has led to greater use of 


Wiremold products on original 
equipment. Wiremold engineers are 
pleased to assist in modifying exist- 
ing products, or developing new 
ones, to meet special requirements. 








Practical Tips 


Behind-radiator installations made without removing radiator 


Installing Plugmold behind radia- 
tors is easily accomplished without 
removing the heating devices by the 
use of two simple techniques devel- 
oped in the field. 

For short radiators, the cover and 
base are pre-assembled with the wir- 
ing inside. The base is extended 
beyond the cover to provide a 
means for fastening to the wall. 

For long radiators, where there 
is sufficient space between the heat 
webs, install the base by reaching 
through with a long, magnetized or 
clutch type screwdriver. Then, snap 
wiring into the cover section and 
lay the assembly behind radiator. 

With one man on each end of the 
radiator, engage the lower bead of 


the cover along the entire length. 
Working from one end to the other, 
close top beads. A short length of 
board held against the cover and 
rapped sharply will close the cover 
in places which cannot be reached 
by hand. To avoid hidden outlets, 
use jumpers with blank cover. 





THIN BOARD 
2000 PLUGMOLD~ 








All WIREMOLD products are sold 


WiIREMOLD*® 


HARTFORD 10, CONNECTICUT 


through electrical distributors — your 
best source for all electrical products. 





How to pick 


the right signal for the job 


How long since you reviewed the signal equipment 
in your plant? Would you even know how to go 
about evaluating your signal requirements? 

To help you evaluate your needs and select the 


proper equipment for your plant, the Benjamin today for your free copy. 


TYPES OF SOUND SIGNALS 
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EXB Buzzer | SwPes 
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THOMAS INDUSTRIES Inc. 
207 E. Broadway—Dept. AEC 
Louisville 2, Kentucky 
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‘VALUE RATINGS” RELATE 


New Value Ratings tell at 


| at a glance the composite 
tory of each Kaiser Wire construction—as it per- 


ormed in as many as 25 specified tests. In each 
‘ase a well-known standard serves as 100°): 


For power cable, the Value Rating standard is all 
IPCEA test 


for types of 


requirements 
insulation 
and jacketing specified ... 
kor portable cord, the 
standard is ser\ ice-per- 
dollar for the least expen- 
sive cord (C.YV. 
by life-expectancy tests. 


as proved 


" be 
ote « 


E CABLE! 
bead hn ad i * 
PERFORMANCE TO IPCEA OR COMPETITIVE STANDARDS 


... For control cable, the standard is a composite 
of minimum requirements for eight important in- 
sulation qualities, 


Compared to these standards, Kaiser Wire con- 
structions earn Value Ratings as large as 767°; — 
valid proof that the spark of quality is Kaiser 
Wire experience. 

lor details and Value Rating listings, ask your Kaiser 
Wire Distributor for free K/W Value Rating Bulle- 
tins, or write: Kaiser Wire, Room 844g, Kaiser 
Aluminum & Chemical Sales, Inc., Kaiser Center, 
300 Lakeside Drive, Oakland 12, California. 


KAISER ALUMINUM & CHEMICAL CORPORATION 




































































WORLD'S MOST MODERN VERTICAL 
C.V. UNIT TOWERS OVER OTHERS 


The world’s most modern .. . tallest 

. and largest vertical continuous- 
vulcanization line operates in a 126- 
foot tower at Kaiser Wire’s Bristol, 
R.I., plant. It turns out K W power 
cables ranging from 600 V. to 15,000 
V.—with conductors dead center re- 
gardless of thickness 
or weight. It is top- 
ped by a six-inch rub- 
ber extruder ... ends 
with a new high-pres- 
sure water cooling 
system that increases 
insulation density and 
improves corona level 
in K/W power cables. 


K/W GRIZZLY® 
POWER CABLE 
SPEC. 831 


VALUE 


210% 


RATING 


IN COPPER AND ALUMINUM CABLES... THE SPARK OF QUALITY IS KAISER WIRE EXPERIENCE! Kase 


ALUMINUM 


MIRACLE OF LIQUID LATEX GUARDS 
KAISER LAYTEX® CONTROL CABLES 


Coat after coat of liquid latex—ap- 
plied in 100-foot vertical runs—gives 
K W Laytex-insulated control cables 
unequalled value. The patented Lay- 
tex insulation process is the only one 


that applies vir 


K/W 
LAYTEX-RESIN 
CONTROL CABLE 


é Chance Ol Weak, 
thin spots. Vulcanized 
Laytex has a remark- 
able insulation r 
tance constant 


75,000: tvp 


KAISER FIBROUS CORE HELPS THIS 
CORD FLEX 12 TIMES LONGER 
A patented “‘cu 


—at the center of the twisted copper 
conductor itself 
Kk W Master Laytex portable cord sur- 


vived 1270°, more flexing cycles than 


shion”’ core of soft fibre 


IS one reason Why 


MASTER LAYTEX 
PORTABLE CORD 
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Why settle for an old-fashioned “basement gray’’ box ? 


Get this new, smartly-styled 
safetybreaker...it 
doesnt cost a nickel more 


(and often costs /ess!) 


Here’s a bonus in beauty and protection 
that gives you—and your customers 


extra 
features at no extra Cost. 

Modern appliance styling lets you 
This 
soft sandalwood finish belongs upstairs, con- 


show how good your wiring job is. 
venient to the kitchen, saving you on those 
heavy wiring runs. 


Eliminates housewife confusion 
and saves you unnecessary Call-backs. Simple 
as a light switch, with easy-to-see ‘‘on”’ and 
“off” positions. There is no tripped mid- 
position to harass the homeowner, no ca 
for you 


] 
IIs 
t} 

LIC 


to reset the breaker because 


housewife mislaid or misread instructi 


Inside as superior as the outside. 
Won't rust, won’t corrode because every 


WHAT’S NEW? ASK... 


Wisconsin e Division: Air 


Cutler-Hammer inc., Milwaukee ne lr 


operating part is either stainless steel or 
heavily plated. Double protection with mag- 
netic trip for short circuits and bimetal trip 
for sustained overloads. Easier to install with 
plenty of wiring room, no knuckle-skinning 
wire guides. 

Want to know more Cutler- 
Hammer’s New Safetybreaker? Write for 


ahoayit 
adoutl 


free 36-page Safetybreaker Selection Guide. 
Better yet, see your Cutler-Hammer dis- 
tributor and let him show you personally. 


What's new at Cutler-Hammer? 
This new Safetybreaker is typical of the 
better products you'll be getting from Cutler- 
Hammer results of new engineering 
talent .. . new facilities ... a new creative 
atmosphere at every level. 


CUTLER-HAN 


Hammer International, C. A. e Associates: Cutler-Hammer 
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“Don’t = 


ad a pony to do 


a horse’s Jjob’”’ 


A conversation you might hear around any good raceway. 


Man with 
necktie: 


White shirt: 


Work shirt: 


Necktie: 


Work shirt: 


Necktie: 


White shirt: 


Necktie: 


Work shirt: 


Necktie: 


White shirt: 


Necktie: 
Work shirt: 


Necktie: 


White shirt: 


Necktie: 


“WOW! It seems a lot higher once you're 
up here. Okay. Let's get this over with. Tell 
me. Why stee/ conduit instead of... ?” 


‘Mainly because steel is stronger and gives 
us excellent protection against damage to 
conductors.” 


“It's easy to install. You can thread with 
regular dies, and you don't need special 


lubricants.” 


“Well, that ought to do it. | just wanted a 
few facts to put in a report I'm making. 
Let’s go back down and..." 


“You don't have to baby steel conduit. You 
can bend it without worrying about it flat- 
tening out or crinkling.”’ 


“Fine. Okay, let's get down off. 


“Steel conduit can be installed in all atmos- 


pheric conditions and hazardous locations."’ 


“Well, that wraps ‘er up. Let's go down 


and...” 


“You don't have to give steel any specia 


coating for concrete installations.” 


‘I've never been up on one of these things 


before... feel a little shaky. . 


‘Steel conduit provides a grounded metallic 
system; induced currents are drained off 


without danger.” 
“Let's go down.” 


teel conduit has a smooth interior... 
makes it easy to pull wires. Saves time and 


money.” 
“Let's go down.” 


“We wouldn't use anything but steel con- 
duit here. You know... don't send a pony to 


do a horse's job. Okay. Want to go down?" 


“Yes...yes...steel conduit... certainly!” 


America's leading steel pipe manufacturer supplying America's foremost conduit manufacturers. 
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National Tube 
Division of 
United States Steel 


tee! Divisior Pacific Coast Distributors 


States Steel Export Company, Distributors Abroad 


a-Geneva 


United 
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Whether used for standby or on-site portable 
power, electric plant breakdowns can be crit- 
ical. That’s why Onan is beefed up with bigger 
bearings, shorter-stronger connecting rods and 
crankshafts, and Stellite valves. Only Onan is 
Performance Certified to deliver every watt of 
power promised by the nameplate rating. 


Only Onan is certified to give you al 
the power promised by ifs nameplate 


It’s a fact that many electric plants 
on the market today do not deliver 
the output promised by their name- 
plate rating. 


Every Onan plant is given a 
rugged workout under full load be- 
fore it is shipped—your assurance 
that the Onan you buy is ready for 
hard work the day you get it. 

But this isn’t enough. Indepen- 
dent laboratory inspectors pull sur- 
prise inspections to double-check 
our tests and testing methods. They 
pull a plant off the line, run it, stop 
it, load it, overload it, check and 
recheck. Their torture test gives 
positive proof of Onan’s quality. 
End result: Onan’s exclusive Per- 


formance Certification . .. your as- 
surance of getting every watt of 
power you pay for. 

So when you’re tempted by an 
electric plant ‘‘bargain,’’ make sure 
its nameplate rating Is not “In- 
flated.’’ Be sure you’re getting full 
measure for your money. Remem- 
ber, the electric plant that  short- 
changes you in power output is no 
bargain at any price! Only Onan is 
Performance Certified to deliver 
everything the nameplate promises. 

See Onan electric plants soon. 
Compare before you buy. You’ll 
find your Onan distributor listed in 
the Yellow Pages. Call him or 
write direct. 
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World’s Leading Builder 
of Electric Power Plants 





Lamps last 
up to 


12 MONTHS MORE 


when 
fixture ballasts 
wear this 
emblem! 


It isn't magic... it is just that CBM specs assure ballast performance ‘‘tailored to the tube”’ 

performance that's checked by ETL test. Hence Certified CBM Ballasts can add up to 

500 hours more lamp life (equal to 12 months service in one-shift operation). Other practical 

enefits that grow out of CBM specifications include high light output, positive starting, 

power factor correction and longer ballast life. And you get UL listing, too! It pays to insist on 

Certified CBM Ballasts when you specify or install fluorescent fixtures. Want to keep up on 
ballast developments? Ask us to send you CBM NEWS. 


CERTIFIED BALLAST MANUFACTURERS, 2116 Keith Building, Cleveland 15, Ohio. 


Participation in CBM is open to any manufacturer who wishes to qualify. 
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Mean to vou? It means 
quality control, that’s what. 
Why, I saw their test lab— 
they showed me a switch that 
tested OK over 5 million times. 


Of course, not every Leviton device you buy 
is cycled 5million times, but a visit to Leviton’s 


quality control 


laboratory will convince you 


beyond any doubt, that Leviton’s specification 
grade will stand up under heavy duty usage 
far beyond normal device life 


MAIL THIS CARD... for a Leviton Quiet Switch and New ABC Catalog 


LEVITON QUALITY TALKS BUSINESS 


LEVITON MANUFACTURING CO., INC. 
Brooklyn 22, N. Y. 

CHICAGO + LOS ANGELES » MONTREAL, CANADA 

Contact AME RIC AN INSULATED WIRING CORP 


P inwtieka thode Island, a Leviton subsidiary, for a 
omplete line of inauleted wire and cable products 


123456 


LEVITON MANUFACTURING [ N 

236 Greenpoint Avenue, Brooklyn 22, New York 

| am interested in Leviton Quality — 
Please send me a Quiet Switch 


Please send me a Leviton ABC Catalog 


We do the following kind of work 


Title 
Company 
Address 


City 





The most important 


wiring devices 
for any installation ...from 


Flush Tumbler Switches. Over 60 cataloged types are available, 
including specification grade 15 and 20 Amp AC Quiet, 10 and 20 
Amp T-Rated AC-DC, and 10 Amp residential switches... backed 
by Leviton’s reputation for superior quality at sensible prices 


Combination Line. Specification grade. Over 30 different 
cataloged combination duplex devices available. Quiet AC Switches 
combined with Parallel or U-Ground outlets, Pilot Light, or Duplex 
Switches in separate or common circuits. AC-DC switches in the 
same combinations 


Single and Duplex Receptacles. Over 40 different cataloged 
types. Single and Duplex U-Ground, T-Slotted, Tandem and Parallel, 
double contact, back and side wired, and Quickwire for heavy duty 
and residential uses 











Lev-O-Lock Devices. Specification grade, 2, 3, and 4 wire single 
and duplex receptacies, connectors, caps, and motor plug outlets 
Midget 2 and 3 wire caps and cord connectors. For safety, de 
pendability, economy 


When it’s important for you to make a choice, you know 
there's a Leviton specification grade wiring device to fit 
your need. Ask your Leviton distributor today for your 


Contractor's ABC Catalog, or use the coupon below. 


LEVITON QUALITY TALKS BUSINESS 


No 


Postage 
g Postage Stamp 


Will be Paid Necessary 
by It Mailed in the 


Addressee United States 


LEVITON MANUFACTURING CO., INC. 
Brooklyn 22, N. Y. 
CHICAGO * LOS ANGELES » MONTREAL, CANADA 
Contact AMERICAN INSULATED WIRING CORP., 


Pawtucket, Rhode Island, a Leviton subsidiary, for a 
complete line of insulated wire and cable products. 





BUSINESS REPLY CARD 


Firs Permit No. 21032, Brooklyn 1, N.Y 











' EVITON MANUFACTURING CO., INC. MAIL THIS CARD... for a Leviton Quiet Switch and New ABC Catalog 
236 Greenpoint Avenue, 


Brooklyn 22, New York 
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Uni-Power METERING SWITCHBOARD 


# Island Type # Allows meter installation front and 
back # Factory-assembied and shipped to the job site 



































EQ METER MASTER 


= Wall Mounted ® Takes up less space on walls = No 
“pull box” needed #® Factory-assembled and = stocked 
by distributors 


TIME.WIRING, WORK 


Specify I-T-E! These famous-quality Metering Systems are com- 
plete devices! I-T-E does the cross-bussing in the plant so you 
don’t have to wire on the job! Result? Faster installation . . . lower 
materials cost ... plus a remarkable savings in time! INSTALLA- 
TION IS SIMPLE: You merely wire in service to the switch... 
and wire out from the breakers! Get full details. Write I-T-E Circuit 
Breaker Company, Walker Division, 125 Bennett Street, N. W., 
Atlanta 9, Georgia. Ask for Bulletin 761. 


I-T-E CIRCUIT BREAKER COMPANY 


WALKER DIVISION 
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the Symbol of Specialization 


Mr. R. J. Corsiglia, Electrical Engineer from Hyre Electric Company goes 
over final connections of this 112/2KVA unit with Pete Tomatore, Building 
Electrician for Chicago’s new Morton Salt Building. Mr. K. R. McGinnis, 
Engineer for Graham, Anderson, Probst, and White, Architects, and Sorgel 
representative Mr. L. L. Weldy are discussing the importance of the built-in 
quality of these twin Sorgel units. This installation provides continuous elec- 
trical service for one of the nation’s largest electronic computing systems. 


TO 

10,000 KVA, 
ALL STANDARD 
AND 
INTERMEDIATE 
VOLTAGES 

UP TO 

15,000 

VOLTS 


Unit above is typical of construction Stock units, such as 75 KVA shown 
for VY, KVA up to 71 KVA sizes. here, are shipped on day order 
Popular sizes up to 75 KVA both is received. All sizes up to 75 KVA 
single and 3-phase transformers are constructed to be interchange- 
are normally in factory stock. able for floor or wall mounting. 
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HERE'S WHY SORGEL TRANSFORMERS 
MEAN DOLLARS AND SENSE T0 YOU 


Sorgel equipment installs easier, provides unusual relia- 
bility, and operates economically at high efficiency 


More and more Sorgel dry-type transformers are being 
installed daily in new or modernization construction 
for schools, shopping centers, hospitals, industrial 
plants and office buildings of all sizes. Here’s why: 
Contractors prefer Sorgel primarily because of their 
easy installation and reputation for quality. Enclosures 
are self-supporting. Entrance can be made on sides, 
top, bottom or back. Solderless connectors speed up 
terminal wiring, as does roomy compartment. 


Consulting and plant engineers insist on Sorgel qual- 


, — ~*~ 
SORGEL 


OUND-RATED DRY-TYPE 


TRANSFORMERS 


836 WEST NATIONAL AVENUE e 


ity because of high efficiency, and a fully rated load 
operating continuously at a safe temperature. 


Direct advantages of Sorgel equipment to all buyers 
include lower copper loss, lower core loss and the 
lowest sound levels available. Sorgel continuously pro- 
vides the most liberal designs and a coordinated sys- 
tem of either Class B, F, or H insulation with effective 
use of quality materials throughout each transformer 
produced. Take advantage of this unique combination 
of experience and engineering skills by insisting on 
Sorgel quiet quality transformers. 


SORGEL ELECTRIC COMPANY 


Since 1916 the pioneer in the development, manufacturing 
and application of sound-rated dry-type transformers 


MILWAUKEE 4, WISCONSIN 


Experienced sales engineers in principal cities 


TRANSFORMER FOR 


This electrical magnetic pump 
transformer, used with fluid 
lithium, is an example of Sor- 
gel's engineering abilities to 
handle tough customer designs. 
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YOUR EVERY NEED 


CLIP AND MAIL FOR 
TECHNICAL BULLETINS. 


[}] 611—Transformer Line 

[] 960—Sub-stations 

[] 658—DC Saturable 
Reactors ~ 

Name 

Title 

Address. 

City 

State 

















This 2,000 KVA, 3 phase, 
13,200 volt, unit is typical of 
Sorgel load centers. These 
units are procurable with any 
type or make of switch gear. 
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ALL BRIEGEL FITTINGS ARE U.L. 
APPROVED AS CONCRETE-TIGHT 


When setting E.M.T. in concrete you can 
make each job easier and more profit- 
able by using Briegel All Steel Indenter 
Fittings that have UL approval as 
Concrete-Tight. Contractors everywhere 
recognize their cost cutting qualities 
and the fact that they make each wiring 
job a better job. It is only natural that 
Briegel Fittings are the most widely 


used E.M.T. connectors and couplings. 


= FOR MORE PROFITS 


Save time and money with 


BM-51 
™fiset Connector 
BM -52 
%" Offset Connector 


BM Offset 
Connectors 
showing how 


wires ore 
guided over 
box edge 


ORIGINAL 
INDENTER 
ij FITTINGS 


Here is the combination that is unbeatable when it 

comes to easier E.M.T. installation at less cost. New 

lightweight plier size indenters make setting up 

thin wall conduit a breeze. B-M fittings are neater 
too! No unsightly nuts or projecting set screws. 


wer 








A few more of the plus features of B-M fittings are 
Concrete tight—Vibration resistant—Extra heavy 
bright zinc plate, salt spray and acid drip tested 
for corrosion resistance—Extra heavy 
a= positive bonding locknuts—smooth 
Qa rounded edges or bushed throat type 
NS connectors that prevent insulation 
damage—All steel construction with 
extra heavy gauge wall thickness. 


All B-M indenter type 
fittings far exceed the 
requirements of U. L. 


\\ x TE file card E 10863 and 
Federal Specifications 
W-F-406. 
\ METHOU 
BM PLIER SIZE tg 
BM—No. 607 2” 

BM—No. 608 %4” 


INDENTERS 
BM—No. 609 1” GALVA °* a eo 


USED THE MOST FROM COAST TO COAST 
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This ts LIGHTING 


An entire price book devoted exclusively to com- 
mercial and industrial lighting equipment, includ- 
ing fluorescent and incandescent fixtures, flood- 
lighting and accessory equipment. It is completely 
illustrated, kept up to date continuously and is a 
tremendous timesaver for those who estimate, 
buy, sell or quote lighting. 





( National 
Price Service 


13601 EUCLID AVENUE « CLEVELAND 12, OHIO 


Use the coupon to obtain complete index, sample 
sheets and application form ... without obligation. 


TF 








NATIONAL PRICE SERVICE DEPT. A-18 
13601 Euclid Avenue, Cleveland 12, Ohio 


Please send complete details about 
your “Lighting” price book to me. 


CONE caciccsnsisicvsnitninincisininbnenets 





City 
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Better mechanical connections — This testing machine 


that a wire can be pulled out of an average binding 
ction (in left photo) by a force of about 30 


General Electric recommends its 135 
switches, outlets and lampholders with Pres- 
sure-Lock terminals for the most modern, 
tight wire connections. Of course, it offers a 
complete line of wiring devices with binding- 


screw and clamp-type terminals, too. 


ELECTRICAL CONSTRUCTION AND MAINTENANCE . 


Laboratory tests prove General 
make better connections 


pounds. Yet a G-E Pressure-Lock* terminal (in right photo) 


is good for 80 pounds! You can see the tight Pressure-Lock 


grip is more than adequate for any wiring job. 


Ask your General Electric distributor to show 
you the many new ideas — the extra-quality 
features and the wide choice of wiring devices 
that you get in the complete G-E line. General 
Electric Company, Wiring Device Depart- 
ment, Providence 7, Rhode Island. 


*Registered trade-mark of General Electric Company 
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Electric Pressure-Lock Terminals 
an binding screws! 


Longer-lasting connections — Pressure-Lock 

«» connections won't loosen under temperature 
changes or vibration the way screws do. And 
of course there is never any trouble with 
stripped threads, either. 


Better electrical connections — The tempera- 

» ture rise in a Pressure-Lock connection carry- 
ing 15 amperes is only 8°C — way below the 
U. L. allowed limit of 30°C! Humidity and salt 
do not affect this fine connection. 


Easy release when desired — New, wide re- 

« lease slots permit convenient release of wires 
by pressing with regular-sized screwdriver. 
They also make handy contact points for ring- 
out testing. 


Extra safety — Notice that back-wired Pres- 

» sure-Lock terminals are totally enclosed, to 
protect against grounds and shorts. And, they 
don’t bend or loosen when you press the 
device back into a box. 


The proven performance of pressure terminals 
has led to their use in a whole series of G-E 
wiring devices, as well as in telephones, eleva- 
tors, power distribution. 


Strong steel spring locks wire in tight grip, 

» carries no current. Wire is cupped in long, . 
smooth contact channel, for an excellent elec- 
trical connection. 


Progress /s Our Most Important Product 


GENERAL €@ ELECTRIC 
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JOB-PROFIT TOOLING IDEAS 


For large-size cable pulling use 
Greenlee No. 765 Cable Puller 


ONE-MAN OPERATION .- 7500 LB PULL - TWO OPERATING SPEEDS 
Portable ... easy to set up and operate. Use it on exposed 
or concealed conduit. Pull is in line with the conduit with 
no strain on the hangers or outlet boxes. Can be equipped 
with flexible elbow attachment for pulling from concealed 
conduit . . . permits placing puller at any desired distance 
from end of conduit. 


FROM GREENLEE 


lightweight 
Wire Puller 


for fast 
one-man 


Be APSE SL ES 


operation 


M@ WEIGHS ONLY 29 LB 


@ TWO-SPEED WINCH... 
3TO01AND9TO1RATIOS... 


@ PATENTED RATCHET ACTION 


Easily carried and operated by one man, 
the new GREENLEE No. 766 Wire Puller 
requires only 30-lb handle pressure to pull 
1500 lb. Wire can be pulled at any angle 
from large or small outlet boxes or from 
the end of exposed conduit. At all times 
the pull is in line with the conduit... 
no strain on the hanger or outlet box. 
No loose cable to contend with .. . reel 
holds 200 feet of aircraft steel cable. Pat- 
ented winch ratchet action . . . open-side 
pulley support for easy access to any 
outlet box. Typical performance: Large 
Midwest contractor reports pulling four 
strands of 4/0 wire through 165 feet of 
21%4-inch conduit with two 90° bends. 
Time, 20 minutes. 





and power drivers for knockout punches 


Greenlee No. 7646-A hydraulic 
knockout punch driver develops 11 


Greenlee one-shot knockout punch 
drivers are fast, lightweight, and 





Greenlee ratchet knockout punch 
driver makes conduit openings 6 to 


tons’ ram force to easily drive 
punches through 10-gauge metal ... 
cuts 14” thru 5” conduit openings in 
seconds. Many times faster than 
wrench method . . . can be used in 
cramped quarters. Timesavings 
quickly pay for this efficient tool. De- 
signed to drive all Greenlee knock- 
out punches. It is available singly 
for punches already owned or is 
available in sets with 6 or 10 punches. 


powerful . . 


steel with ease. 
to punch holes for 14”, 34” 


14,” thru 4” conduit. 
pump operated. 


Fast-boring Greenlee bits for electrical work 


Jobs go smoother when you standardize on Greenlee precision-made 
boring tools. Power drill and hand brace types . . . various styles 
and lengths for all types of electrical work. Electricians’ auger bits, 
bellhangers’ drills, solid-center auger bits, expansive bits, ship augers, 
pipe bits, spade-type power bits. Highest quality for fast, 
boring and long life under hard usage. 


accurate 


. easily operated by one 
man. Require no pre-drilling or step- 
up punching to make conduit open- 
ings... high-strength aluminum ‘ 
frame. Punch cuts through 10-gauge 

1731 
* con- 
duit and No. 1732 to punch holes for 


Two sizes: No. 


Hand or power 


8 times faster than with wrench 
method. Easily operated in any po- 
sition. Use with standard Greenlee 
co knockout punches from 14” thru 3”. 
Available singly or with set of 
punches for 14” thru 2” conduit. 
Greenlee makes a complete range 
of knockout punches for 1/2” 
thru 5” conduit ... fast, easy 
cutting through 10-gauge metal 
... Clean, accurate holes. 


Hand ratchet benders 
Fast, easy way to make bends up to 90° in 
14,” thru 114” rigid conduit. Greenlee ratchet 
bender is self-contained and easily portable. 
Ratchet action for short, powerful strokes... 
easy-to-reach ratchet release . . . built-in 0° 
to 90° bending gauge . . . swing-away pipe 
clamp for easy removal of 90° bend. . . direct 
handle operation for quick bending of small 
pipe. No. 1800 for 14”, 34”, 1” conduit. 
No. 1801 for 144” and 114” sizes. 


—, FOR CONDENSED CATALOG E-240A. GREENLEE TOOL CO., 1954 COLUMBIA AVE., ROCKFORD, ILLINOIS 
SS JOB-PROFIT TOOLING 


. cost control for contractors 





Combining Lighting and 
Air Conditioning from 
One Efficient Unit... 












































Sylvania Sylva-Flo Troffers with Multi- Vent combine the 
functions of Air Conditioning and Lighting in the offices 
of Chicago and Northwestern Railway in Chicago's 
Riverside Plaza Building. All Sylva-Flo Troffers handle 
air—either supply or return—for peak performance. 


SYLVANIA 
FIXTURES 


Specify with Confidence 


rs ed met || Nl te 
DATA AND HIGHLIGHTS OF SYLVANIA SYLVA-FLO INSTALLATION 


Name of Installation Riverside Plaza Building, Average Lighting Level 
Chicago (Measured) 70 Footcandles 


Size of Installation 26 Floors (536,000 sq. ft.) Air handled by each unit Interior units—72 CFM 
Number of Sylva-Flo units. ...Over 10,000 


Funct £ Syiva-Flo Troff seitaneon atta Perimeter units—80 CFM 
-Flo Troffers. ng, Cooling, : ; 
ee ee ’ “ Seumenay 0 Architect-Engineer Graham, Anderson, 


Ceiling Type Metal Pan Acoustical Probst & White, Chicago 
Ceiling Height Architect William Heinkel 


Lamps per Troffer Two 40-watt Rapid Start, Mechanical Engineer John Maras 
— Cool White Electrical Engineer K. R. McGinnis 
Shielding 
Troffer Spacing 
Number of “Supply” Troffers. .| Ratio is approximately one Electrical Contractor ..»Hyre Electric Co., Chicago 


Number of “Return” Troffers. .§ “Supply” to one “Return.” Mechanical Contractor O. A. Wendt, Chicago 


General Contractor. Sherman Olson Inc., Chicago 
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Sylvania’s SYLVA-FLO Troffer with Multi-Vent 
to Provide All-Round Comfort for 25,000 Persons 
in Ghicago’s RIVERSIDE PLAZA OFFICE BUILDING 





Occupants of Chicago’s newly-remodeled Riverside Plaza 
will work in a quiet, well-lighted, comfortable atmosphere 
. . . thanks largely to Sylvania’s Sylva-Flo Troffers with 
Multi-Vent. The 26 floors of this handsome office build- 
ing will have lighting and air conditioning provided by 
Sylvania’s efficient, attractive combination troffers. 

All persons concerned with this installation have ex- 
pressed satisfaction with the Sylva-Flo Troffers—the 


Use this installation as a guide and check into the 
advantages of Sylvania’s Sylva-Flo Troffers for your next 
new or remodeling project. Ask to see a sample unit. See 
for yourself the special features that make this fixture so 
advantageous from the standpoint of architect, engineer, 
contractor and user. 

These features are completely discussed and illustrated 
in our new 20-page “Sylva-Flo” booklet. For your free 


architect-engineer because of the appearance and effect 
in the completed offices; the contractors for the ease of 
installation and balancing air; and the building owner 
because of the economical cost and the all-round ‘fresh air’ 
comfort and balanced lighting. 


copy, simply write to: 
SYLVANIA LIGHTING PRODUCTS 


A Division of SYLVANIA ELECTRIC PRopucts INc. 
One 48th Street, Wheeling, West Virginia 





SYLVANIA'S SYLVA-FLO TROFFER 
PROVIDES THESE ADVANTAGES IN ANY INSTALLATION 


@ The combination of quality lighting and air-handling. 
@ As much as 20% more light output. 

@ Superior air conditioning with the Multi-Vent System. 
@ Longer ballast life. 








@ Truer lamp color. 





@ Clean, uncluttered ceiling. 

¢ Twin panels of soft light blend combination troffer with ceiling. 
@ Less maintenance. 

® Quiet operation. 

@ Flexible, low-cost installation. 

© Economical operation. 





© Simple adjustment. 

© Choice of shielding. 

e Versatility of troffer widths and lengths. 

® Selection of troffer housing to fit ceiling type. 


‘ANITA 








SUBSIDIARY OF 


GENERAL TELEPHONE & ELECTRONICS 
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Cutaway section of Sealtite® 


> conduit 
showing tough BAKELITE vinyl jacket 


over flexible metal core. Conduit man- Tea! 
ufactured by Anaconda Metal Hose, }! 


Waterbury, Conn. 


After eight years of rugged service 
this flexible conduit is still on the job 


BAKEiITE® vinyl jacket offers 
as much protection as ever! 


“Sealtite” moisture-proof flexible conduit was speci- 
fied to safeguard the power lead-in cable of this 
motor against the rugged operating conditions of a 
paper mill. At this critical point in the electrical 
system, a tough outer conduit jacket of BAKELITE 
vinyl provides extra protection against dirt, mois- 
ture, chemicals, abrasion and vibration. Today, after 
more than eight years of continuous service, the 
vinyl jackete .d conduit is still in perfect condition! 

The outstanding physical and electrical properties 
of BAKELITE vinyl offer similar protection as insula- 


ELECTRICA. CONSTRUCTION AND MAINTENANCE . 


tion for THW building wire. For this application, 
BAKELITE vinyl insulation provides a safety factor 
against heat generated by overloads and high envi- 
ronmental temperatures ... and contributes to ease 
and economy of installation. 

For more information on why quality BAKELITE 
vinyl is being specified and used for both flexible 
conduit and THW building wire, write Dept. JZ-41H, 
Union Carbide Plastics Company, Division of Union 
Carbide Corp., 270 Park Ave- 
nue, New York 17, New York. 
In Canada: Union Carbide 
Canada Limited, Toronto 12. 


BAKELITE and UN1on CARBIDE are registered 
trade marks of Union Carbide Corporation. 


UNION 
CARBIDE 
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2000 Series Floodlight 3800 Series Floodlight 























: , 199-D Series 560 Series 115 Series 
4200 Series Floodlight Hinged Pole  RigidPole _ Rigid Pole 


Revere’s wide line of fixtures lets you light 
sports areas the one best way for each job 


You don’t have to shop around for components required fixtures and fittings—Revere has them all, structurally 
to light outdoor sports areas the one best way for each matched for strength, balance and perfect fit; design 
application. Just plan your work the way you know the matched for peak lighting efficiency and best appear- 
job should be done, then call on your Revere wholesaler. ance. Installation is fast, easy, trouble-free. 

Whatever outdoor lighting equipment your plans call 
for, he can supply it from Revere’s complete line, 
without substituting components which may be less 
than best for the job. 


Ordering all equipment from your Revere wholesaler 
simplifies paperwork and assures delivery of all com 
ponents to your job site according to your construction 
schedule. See him about Revere fixtures for your 

Whether you need hinged or rigid poles . . . mercury, next job. Write to us for a catalog showing Revere’s 
incandescent or fluorescent luminaires . . . floodlights, complete line of outdoor lighting equipment. 


OUTDOOR LIGHTING 


Revere Electric Mfg. Co. © 7420 Lehigh Avenue e Chicago 48, Illinois (In suburban Niles) 
Long Distance Phone: Niles 7-6060 ¢ Chicago Phone: SPring 4-1200 ¢ Telegrams: WUX Niles 





New Honeywell 
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ClockMaster System! 


New styling! New works! New reliability! | 
... Same simplified installation 


and famous Honeywell follow-through 


Henry Dreyfuss, noted designer, styled the appear- 
ance. Honeywell designed and manufactured the 
clocks. Result: a new standard of clock styling, 
accuracy and dependability —ready and waiting for 
your next job. 


Now two standard secondary clocks 


To complement modern styling, Honeywell has 
introduced a square, ultra-modern secondary clock. 
You can combine it with the new Honeywell round 
secondary clock in systems to better match decorat- 
ing requirements. Both clocks have bold, clear nu- 
merals that are easy to read at a glance. 
Life tests show no failures in over six years 

Both the new square and round secondary clocks 
have new rocker arm assemblies plus vital parts 
made of teflon. This cuts friction and wear. Increases 
accuracy, reliability and life. So much so, in fact, 


New Honeywell Master Clock 
. sO easy to change programming 
your customers’ employees can do it. 








*Trademark 
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that accelerated life tests have shown no failures in 
over six years—and the tests are still running! 


Foolproof system operation—even during power failures! 
Programming of this newly styled master clock is so 
easy to change, one of your customer’s employees 
can do it. Master time and programming units are 
positively linked so they can’t get out of step. If 
power fails, the master clock switches automatically 
to a spring operation that runs it for 12 hours. 
Because each clock in the system is independently 
and automatically corrected hourly, all clocks are 
kept on time. 


No installation headaches 

Honeywell’s unequaled service facilities assure 
prompt delivery exactly when you need it. Honey- 
well wiring diagrams are so accurate and easy to 
follow they’re often called ‘‘best in the business.” 
And you can always phone a nearby Honeywell 
Application Engineer if you should need help. After- 
wards, Honeywell Maintenance men back you up 
100°; on every clock. 


Phone your nearest Honeywell office for 
complete information on Honeywell’s new 
Clock Master System. Or, if you 

prefer, write Honeywell, Dept. EC-8-164, 
Minneapolis 8, Minnesota. In Canada, 
write: Honeywell Controls, Limited, 
Toronto 17, Ontario. 


Honeywell 


16865 


, eae 


HONEYWELL INTERNATIONAL. Sales and 
service offices in all principal cities of the 
world. Manufacturing in the United States 
United Kingdom, Canada, Netherlands, 
Germany, France, Japan. 
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gives prism-controlled fluorescent light that is 
directed to the working area with minimum glare. 
Uses acrylic refractor you can afford. 


ELECTRICAL PRODUCTS GROUP 


Wakefield Lighting Division — Vermilion, Ohio 
Wakefield Lighting Limited — London, Ontario 


WAKEFIELD 
CORPO R ATION Art Metal Lighting Division — Gleyvysnd 2 3; nic 


Sta-Warm Electric Company — Ravenna, Ohio 
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OKOCORD 
CABLES— 
A vital link in keeping an eye on the man in space 





For Project Mercury’s man in space assign- 
ment, radar keeps its electronic eye on the 
progress of the orbital flight and Okocord 
cables are playing a key role in this impor- 
tant function. Where dependability under all 
conditions is essential, it is more than likely 
you'll find an Okonite product is the vital link. 

EXAMPLE: Tough, super-flexible Okocord 
cables serve as a power link between radar 
units housed in 35-foot trailers and separate 
radar antennas in equipment manufactured 
by the Reeves Instrument Corporation. A 
part of Project Mercury's Very Long Range 
Radar Tracking System, the unit shown here, 
is one of a number that will pinpoint the 
position of the first American to orbit the 


earth from blast-off to pickup. 

Why were Okocord cables chosen for this 
vital assignment? Because power failure is 
out of the question and Okocord cables have 
earned their reputation for delivering under 
conditions ranging from normal to the ab- 
normal. Like all Okonite cables, they’re the 
result of Cable’bility—80 years of cable 
craftsmanship. 

If you use portable cables for mobile equip- 
ment, apparatus, power tools and appliances, 
there is an Okocord cable designed for your 
specific needs. For full details... write for 
bulletin EC-1108—The Okonite Company, 
Subsidiary of Kennecott Copper Corporation, 
220 Passaic Street, Passaic, New Jersey. 


KY where there’s electrical power... theres OKRONITE CABLE 
( 





Burlington, New Jersey, electrical contractor says: 


Sita. 2 
KEing rove eg on Clee tri. 
a E r SURLINGroy 
MECTRicg, £8 


Compatibility and strength 
characterize — 
raceways made of 





“Efficiency, time 
saving assured with 


REPUBLIC 
ELECTRUNITE E.M.T.” 


(ELECTRICAL METALLIC TUBING) 


Burlington Electric Corporation installed thousands 
of feet of Republic ELECTRUNITE E.M.T. in a new 
Pitman, New Jersey, manufacturing plant. 

Writes William V. Zemitis, Chief Engineer for 
Burlington, ‘I wish to comment on the wonderful 
success we have had on our jobs using ELECTRUNITE 
E.M.T. 

“The men in the field have actually saved time 
with your ““GUIDE-LINES”’ and ‘‘INCH-MARKS.”’ 

“As every contractor knows, efficiency and saving 
time in the field is of the essence; and as long as we 
keep using ELECTRUNITE, this is assured. 

“Not only is cutting and bending made easier, 
but wire-pulling is also easier with your “‘SILVER- 
SLICK”’ inside finish.” 

Find out for yourself how the exclusive quality 
features of ELECTRUNITE E.M.T. can produce 
substantial savings in your electrical installations. 
Call your Republic representative or mail the 
coupon below. 


NEW ONE-STORY manufacturing plant, Pitman, New Jersey. Architects: 
« Minoru Yamaski & Associates, Birmingham, Michigan. Electrical Contractor: 
Burlington Electric Corporation, Burlington, New Jersey. 


RS) 


REPUBLIC STEEL 


REPUBLIC HAS THE FEEL FOR MODERN STEEL 
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+ 
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FULL-LENGTH “GUIDE-LINES”” AND "“INCH-MARKS”” help make neater, 
more accurate installations. And "SILVERSLUCK” interior surface makes wire- 
pulling up to 37% easier. 


ELECTRUNITE E.M.T. in poured concrete in kitchen area of new plant. 
ELECTRUNITE is preferred for concrete installations because galvanized 
coating assures long-lasting, trouble-free service. 


REPUBLIC STEEL CORPORATION 
STEEL AND TUBES DIVISION—DEPT. A-2502 
212 EAST 131st STREET - CLEVELAND 8, OHIO 


Please send more information on the installation advantages 
of Republic ELECTRUNITE® E.M.T. 


Name Title 





Firm 





Address 





City 








Exactly the right fixture for any downlighting need. That’s what Calculites offer, 
and that’s why you’ll find them written into specifications so frequently. From this 
broad variety of recessed incandescent fixtures, architects and engineers can select 


the one fixture that’s styled to their liking... that gives the proper illumination fora 
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particular location. The choice includes a total of 96 sizes and finishes, types and 


wattages. For instance, there’s wide, medium or concentrated light distribution 
from 30 to 300 watts, plus a big selection of baffles, 


bezels and lenses. You'll find 
that appearance, performance and top quality construction are typically Lightolier 


UNLIMITED: CALCULITES 


* 
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MULTI-GROOVE BAFFLE ELLIPSOIDAL METAL SKIRT/ALBALITE 


To learn more about Calculites, write today for a complete brochure to Dept. EC8 
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“Circloc” Interlocked Armored Power Cable 


NOW AVAILABLE IN DIAMETERS T0 4 INCHES 


With our newest armored cable machine in full production, Circle cus- 
tomers can now get high quality Circloc interlocked armored power 
cable in diameters up to 4 inches—the most complete range of sizes 
available anywhere. This recent addition to its modern manufacturing 
facilities is Circle’s answer to the growing need for larger diameter 
armored cable for power distribution. 

Circloc cable can be supplied with 2, 3 and 4 conductors with var- 
nished cambric or butyl rubber insulation and voltage ratings of 600 
to 15,000 volts. Armor is available in interlocking galvanized steel, 
aluminum or bronze. 

For your next power cable installation, be sure to specify compact, 
dependable Circloc interlocking armored cable. 


| CIRCLE WIRE & CABLE CORP. 


SiDIARY OF CERRO CORPORATION 


| 
PLANTS: M 4 d sville, NY SALES OFFICES & WAREHOUSES: In all principal cities 
1 Wires & Cables + Varnished Cambric Cables + Plastic Insulated Cables - Neoprene Sheathed Cables + “‘CIRTUBE” EMT 
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Identical Prices 


Identical bids to government agencies on stock electrical products are 
under attack. The bidder is threatened with investigation. His legal and 
moral integrity is questioned. This might be dismissed as concerning few 
of the readers of this page, but the net effect could be to dry up vital price 
information essential to the orderly conduct of daily business in this elec- 
trical industry. 


The problem arises from a conflict between government purchasing prac- 
tice based upon sealed bids, preferably different, and industry practice of 
selling stock products on the basis of open price lists, broadcast to tens of 
thousands of customers, spelling out every detail of price and terms. Such 
“book” prices are usually identical to the last decimal for competing prod- 
ucts as a result of normal competitive pressures in the open market. Even 
when “confidential” discounts are offered the effect is the same as suppliers 
quickly equalize their competitive positions. 


Book price systems are an essential modern business control and com- 
munication mechanism. They convey exact price information through the 
sales organization. They establish discounts, terms and weighting factors 
for quantity, customer classification and other special consideration. They 
attempt to cover all probable sales negotiations involving catalogued prod- 
ucts in a systematic and predictable pattern. 


Since comprehensive and detailed price information is readily available 
to all concerned, the prices of competing products inexorably seek uniform- 
ity. No supplier can remain aloof because his customers will soon beat him 
into line if his price is high, and his competitors will quickly match his lead 
if his price is low. The forces of open competition thus compel prices to con- 
verge toward a standoff where they tend to stabilize. 


There seems to be a belief current in government agencies that competi- 
tion is expressed only by price differences. In much of our economy price 
differences play a minor and often negligible role. When prices are equal, 
as they very often are, all the vast resources of modern sales management 
come into play. Suppliers compete for customer preference with advertis- 
ing and sales promotion, with skilled sales forces and tactics, with customer 
services, with product features and innovations. The forces driving prices 
to a standoff are only a small aspect of the total competitive battle. 


It is to be hoped that out of the present discussion about identical bids 
a better understanding of the phenomena will come through. It is not at all 
clear what mechanism, of procedure or law, can be expected to encourage 
competitors to offer differing prices on stock products on which all price 
information is common knowledge. Until one is discovered, it is most 
unfair to cast suspicion on those who are exercising their best business 
judgment in compliance with the law. To suppress price information as a 
device to induce random differences would be capricious mischief. 
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XL Bus Duct by BullDog 


4 etme fe 


neareee Makes hight work 
of installation 
four ways! 
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1 Keyed ends of 9 Single integral bolt 3 New HANGFAST Lightweight, 
plated aluminum spins tight quick- Adapter bolts to rigidly-made 10- 
bars align automati- ly to secure bars suspension rod fast foot sections require 
cally, join as fast under a ton of pres- ...ductwithstandard only half as many 
as sections can be sure. Captive screws hanger is instantly hangers as ordinary 
handled. join casings together. hooked and secured. duct. 


BullDog, the creator of plug-in bus duct, has for years assisted industrial 
plant operations by providing high performance, efficiency, flexibility and 
dependability in power distribution. Then BullDog went one step further . . . 
developed XL BUStribution® Duct to make installation and handling easier 
than ever before, as shown above. At the same time, BullDog incorporated 
foolproof dead-front safety as well as other features ensuring that workmen 

PLUG-IN SAFETY-—Self- plug in for power the safe way only! 

a! seg end he rc ale hae Ask your BullDog representative to show you all these XL Duct installation 

free to complete electrical plug-in and safety advantages. He can also provide complete information about 


with utmost ease and safety. BullDog BD plug-in duct, LO-X® plug-in duct and LO-X feeder duct. 


Products Division, 1-T-E Circuit Breaker Company, Box 177, Detroit 32, Mich. In Canada: 80 Clayson Rd., Toronto, Ont. Export Division: 13 East 40th St., New York 16, N.Y; 


I-T-E CIRCUIT BREAKER COMPANY 


BULLDOG ELECTRIC PRODUCTS DIVISION 
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At Cape Canaveral .. 


Electrical 
Power 
Backup 


Aids Missile Launching 


Use of multiple sources of electric power on each 


launching complex provides power backup for unin- 


terrupted testing and launching of a missile, once a 


“countdown” is under way. 


By Berlon C. 


LECTRIC power reliability is an 

absolute necessity and require- 

ment in the launching of mis- 
siles and space rockets. At each and 
every stage of prelaunch testing 
and checkout, from the arrival of 
the “bird” at the pad to the final 
*3-2-1-ZERO” of the countdown, 
electric power must be continuously 
available, for a wide range of uses. 
During the countdown, electric 
power interruption cannot be per- 
mitted for an instant. And 
following the launch, electric power 
is just as important—for the oper- 
ation of radio transmit- 


even 


Cameras, 
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Cooper 


telemetry, 
communica- 


and receivers, 
instrumentation 
tion. 

It is 
Missile 
and 


ters 
and 


the Cape Canaveral 
that missiles 
space vehicles are launched 
the Atlantic Missile Range, 
part of the Air Force Missile Test 
Center at Patrick Air 
Facilities at the 
Cape include launching areas with 
blockhouses, radio transmitter and 
receiver telemetry 
missile 

laboratories, 


from 
Test Annex 


down 


operation 


Force Base, Fla. 


receiver 


sites, 
radars, assembly 
buildings, guidance 
liquid oxygen (LOX) plant, photo- 


sites, 
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ATLAS missile is shown during launch 
from Pad 12, Cape Canaveral. At left 
is umbilical tower, and at right beyond 
missile Note electrical 
cable (umbilical) at top right of tower, 
which has been blasted free from missile. 


is the blockhouse 


theodolite and camera sites, power 


supply buildings, fire stations, and 
miscellaneous raciliti 
More than 30 separate launching 
facilities are located on the ( : 
15,000 acres. Facilities at 
presently divided into 
main missile-launching areas. One 
is for Atlas and Titan ICBM 
launching another includes 
launch pads and facilities for 
medium-range missiles, such as the 
Air Force’s Thor and Jupiter, the 
Army’s Redstone, and the Navy’s 
Polaris; and the third has launch 
pads for cruise-type missiles— 


support 


‘ape S 
the Cape 
are three 
area 


pads; 


77 





Snark, Bomarc, Matador, and small 
experimental rockets. Launch facil- 
ities for other missiles—Minute- 
man, Centaur, Saturn—are under 
construction or have been completed 
recently. 

Launching pads 
missiles and 
rockets are 
affairs. But 
for flight testing of 
iles are more complicated. 
Atlas and Titan launching com- 
plexes typical examples. For 
electrical distribu- 
backup provisions 
for electrical power for typical 
Atlas and Titan launching com- 
plexes have been selected for discus- 
sion in this art and to indicate 
the extent and complexity of 
trical system design, construction 
and installation for missile launch- 
ing facilities. 

The Atlas is an 


for cruise-type 
small experimental 
comparatively simple 
launching facilities 
ballistic mis- 
The 


are 
tt, ad 


hat reason, the 


tion systems an¢ 


1c le, 


elec- 


Air Force sur- 
face-to-surface type ICBM, manu- 
factured by Convair (Astronau- 
tics) Division of General Dynamics 

yrporation. T 
Air Force 
ICBM, 
Company. Bot 


are prime 


Titan is also an 
surface-to-surface type 
The Martin 
h Convair and Mar- 
missile contractors, 


produced by 


ccc 


UTILITIES 


Fioric 


vOU 


62,0UU 
tial 32 kv 


with field stations at the AFMTC 
for missile flight testing. Also 
Convair and Martin each maintain 
and operate four complete missile 
launching complexes at the Cape. 


Electric Power Supply 


Industrial electric power is sup- 
plied to Cape Canaveral by the local 
electric utility company at 69 kv, 
and transformed to 13.2 kv for dis- 
tribution to each 
launching complex, or other large 
facility. This is the pri- 
mary source of power. 
However, power is 
available 
station, 
Pan 


substations at 


used as 
electric 
critical electric 
from a Cape generating 
installed and operated by 
American Airways, which 
and manages the 
Atlantic Missile Range under con- 
tract with the Air Force Missile 
Test Center. This critical electric 
power is generated at 2.4 kv, and 
transformed to 13.2 kv for distri- 
bution to the substations at each 
launching complex. At the indi- 
vidual substations, the 13.2 kv 
power is further transformed to 
480 volts for distribution and use 
at each complex. This is illustrated 
in the single-line diagram which 


operates entire 


PAID ATH 


NUUDS RIAL 


_ Power @ Light ary 


nuth Gate 


im on 


als Kv 
22.50 


ATLAS MISSILE -LAUNCHING 


shows the electric power supply for 
a typical Atlas launching complex, 
and in a similar diagram which 
shows electrical circuitry for a 
typical Titan launching complex. 
The 480-volt power at both Atlas 
and Titan complexes is further 
transformed to 120 volts for mis- 
cellaneous utility uses, to 28-volt de 
power for controls, and to 400-cycle 
208Y/120-volt power for tactical 
uses. Rectifiers are used to convert 
the 480-volt power to 28-volt de 
power, and electric storage batter- 
ies are used as a backup for the 28- 
volt de supply. The single-line 
wiring diagrams illustrate these 
conversions to utilization voltages 
and frequencies, and the feature of 
electrical backup used to insure 
continuity of electric power at all 
times. 


Typical Launch Complex 


An explanation of the building 
structures and supporting facilities 
which comprise a missile launch 
complex will facilitate the visu- 
alization of the amount of electrical 
construction work and _ electrical 
wiring required to make the launch- 
ing complex operational. Typically, 


Electric Power Supply for Typical Atlas Launching Complex 
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Lighting 


Air conditioning 


Heating 


Elevators 
Miscellaneous 
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CONTINUITY of electric service during pretest and final ‘’countdown’ 
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28-volt dc rectifiers 
Water valves 
Emergency lights 
instrumentation 
= Communication 
Battery backup 


(2) Generator 
TACTICAL 


Helium booster 
Propellant pumps 
Test trailers 
Hydraulic motors 
Cameras 

Hoists 

Erection crane 








‘, preceding a missile 


launching, is assured through multiple sources of power supply as indicated in the above 
diagrammatic power-distribution diagram for a typical Convair launching complex. 
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MAIN SUBSTATION converts 
utilization voltage 
Panel contains switch for hookup to 
supply, as desired or necessary. 


MAIN DISTRIBUTION 


volt buses 


480- 


board for 


a launch complex includes a block- 
house area and_ ready room, 
separated from a ramp and test 
stand area by about 750 ft. The 
blockhouse and test stand (or 
launching pad) are supported by a 
fuel storage area, water main, 
drainage canal, parking area for 
service tower, and camera road and 
pads. 

Launching facilities for ICBMs 
include an umbilical tower and a 
service tower, or gantry, nearly 
eleven stories high. Service towers 
are usually mounted on rails, so 
that they may be positioned over 
the launch pads for servicing opera- 
tions, or moved away to permit fir- 
ing. Platforms at various levels 
enable crews to perform final check- 
out and servicing operations. 
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13.2-kv power 
1000-kva transformer is at right. 
““industrial’’ or 























to 480-volt 


Center 
“critical” 


Be i 


SWITCHGEAR bank for 480-volt power distribution. This is 
typical standard equipment, and is used to supply power for 
standard utilities, as well as for critical and tactical power, 


control circuitry and instrumentation 





Se aes te 


EMERGENCY GENERATOR is diesel- 


operated, supplies 150 kw at 480 volts 
as backup for the critical safing circuits. 


In the newer Titan launch pads, 
the service work on the 
erector principle. They are raised 
for prelaunch servicing operations 
and then lowered for the launch. 

Supporting facilities, along with 
the service tower, provide a work 
tower, fuel, compressed gases, elec- 
trical power and coolant water. 

The blockhouse is a steel-rein- 
forced concrete building in which 
action is taken to launch the mis- 
siles. It is designed to withstand 
an explosion equivalent to 50,000 
pounds of TNT at a distance of 50 
ft. During a flight test, the block- 
house is occupied by personnel of 
the missile contractor for the mis- 
sile being launched—Convair for 
the Atlas, Martin for the Titan, 
etc. 


towers 


RECTIFIERS 


tem convert power to 28 volts dec 


perating n 480-v 


trol and ground supply systems. 


The Countdown 


Electric power and electric in- 
strumentation is at the very heart 
of the testing of complex missiles. 
It permits exhaustive minute-by- 
minute data on each firing. 
of valves and electrical 
tions and instruments, tanks, lines 
and hoses are checked, one by one. 
Then, when the critical individual 
parts have been okayed, the testing 
turns to subsystems, then to entire 
systems. This is done from the 
blockhouse, by a “test conductor” 
and a group of panel operators. 

As the testing proceeds, the huge 
service tower that surrounds the 
missile is rolled back, or lowered if 
of the erector type, to its transfer 
table, then rolled on railroad tracks 


Scores 


connec- 
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TWO BANKS of conduit extend from the blockhouse to the TITAN missile is shown being launched from Pad 16, with 
launching each launching complex, as shown in this blockhouse in left foreground. Surface ‘’tunnel’’ which con- 
1g construction. Distance from blockhouse to nects blockhouse and pad can be seen over blockhouse at 

50 ft. Conduit runs and other serv right. The tunnel houses the mass quantities of control and 

sed in concrete, to form a surface ‘‘tunnel instrumentation wiring, which connects the blockhouse con- 

soles with the missiles and launch pad electrical equipment. 


Electrical Circuitry for Typical Titan Launching Complex 
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FLOW of electric power from industrial or emergency power Rectifiers and M-G sets convert this power to 28-volt dc for 
upply buses to missile is shown by this single-line schematic controls, and to 400-cycle 208Y/120 volts for power uses. 
wiring diagram Basic power supply to blockhouse and Emergency batteries are used for 28-volt dc backup as in- 
launching pad switchboards is 480/277-volt, 3-phase, 4-wire. dicated. 
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to an area about 800 ft from the 
missile, and the area around the 
launching pad is cleared of person- 
nel. From this point on to final lift- 
off, the missile is fueled and all 
further checks are made entirely 
by remote control from the block- 
house. At two minutes before fir- 
ing, all missile electrical circuits 
are switched to internal power 
sources. As the countdown con- 
tinues, checking of every item con- 
tinues—missile power, AMR telem- 
etry, propulsion, water flow to 
full, “range ready” light on, pres- 
surization, fuel tanking, etc. When 
every panel light is on, indicating 
each major system is ready to go, 


— Se: 
a a ae, 


ERECTOR TOWER is removed from missile by swinging the 
top back while the base remains fixed in place 
bilical cables connected to free-standing missile, ready for 
instrumentation and checking during final countdown. 
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the test conductor pushes a button 
on his console, his last act neces- 
sary for launching the missile. For 
the next 18 seconds an automatic 
sequencer does all the work. Only 
if something goes wrong during 
this period will there be human 
action now—action to stop the 
test. 

During the last 15 
waterflow over the flame bucket 
reaches its full force of 35,000 gal- 
lons per minute, automatic cameras 
begin operating, small vernier en- 
gines on the side of the missile are 
ignited, rocket engines roar to life 
belching great streams of flame, 
arms holding the missile on the 


seconds, 


a 


a 

ra | 
af 
ERECTOR TOWER surrounds static Titan missile on Pad 19 


Note um- 


missile 


during preliminary testing and preparation for 


Note maze of cables between umbilical 


launching pad fly back, and the 
“liftoff” begins! The missile goes 
straight up, its tail of flame beat- 
ing down on the launching pad, and 
it begins to accelerate rapidly. 


Controls and Instrumentation 


Electric power and complicated 
electrical circuitry has played a 
mighty part in this missile launch- 
ing. Some idea of the amount of 
electrical work involved on a typi- 
cal launching complex can be had 
from the following list of material 
used on each complex: 650 multi- 
conductor cables ranging from 5 ft 
to 1200 ft in length; 5,000 ft of 


launching 


tower (right) and 
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BACKUP for rectifiers is a bank of nickel SWITCHOVER from industrial to emer- RECTIFIERS and emergency battery lo- 

cadmium batteries, supplying 28 volts dc gency power is accomplished by this auto- cated in upper equipment room, beneath 

tch rs to batteries i matic transfer switch the Titan launch stand, provide 28 volts 
rectifier Outage dc and power backup to control rack. 


EM NCY POWER at 480/277 volts is supplied by a POWER for emergency lighting is supplied by a battery 
fie erated generator, installed in Titan blockhouse backup, located in blockhouse, and supplying 120 volts dc 


Cc 


MAZE OF CABLES shown here are located beneath the Titan POWER CABLES at base of erector tower supply power to 
launch stand, and feed up the umbilical tower. erector motors and to other equipment. 


82 ELECTRICAL CONSTRUCTION AND MAINTENANCE .. . AUGUST, 1961 





UMBILICAL CABLES shown here are located at sixth and seventh levels of umbilical 


tower, viewed from erector tower 


dc power to 


control and instrumentation up to the pc 


waveguide; 20,000 ft of coaxial 


cable; 18,000 soldered connections; 


410,000 lugged terminations; 50 


miles end-to-end cable; and 1,000 


miles end-to-end wire. 


| } ] typical] x Ly 
general, the electrical WOoOrk 


required for motors, lighting, air 
conditioning, ventilation, elevators, 
and other miscellaneous utilities, 
in the blockhouse and ready-room 
building is conventional. Also, the 
wiring of motors, lighting, ete. at 
the launching pad follow standard 
electrical system design. The big 
wiring job is for controls and in- 
strumentation. Power for conven- 
tional utility uses is at conventional 
480 volts for 
volts for small 
and lighting. 
controls and 


large 


power 


voltages 
motors, 120 
requirements 
system for 


Basic 


instru- 


POWER CABLES at fourth level of umbilical tower plug into 


missile for power requirements. 


ELECTRICAL CONSTRUCTION AND MAINTENANCE . . 


the missile during preliminary testing and checking d provide 
int of final 


These cables supply both 400-cycle and 28-volt 


tor 


launching. 


mentation is 28 volts, same as the 


missile power source voltage. In 


DliocKnouse there 1S a 


the typical 
total of 40 consoles, designed 


to control a separate ‘tion I 


the launching, and to provide com- 
plete instrumentation for that func- 
For example, propellants are 
handled 100% remotely. When a 
missile is fueled, there are literally 
valves that 
from the blockhouse 


tion. 


hundreds of must be 


controlled, all 
control console. 

On the test stand, all wiring and 
lighting is of the explosion-proof, 
hazardous-area type. 

Umbilical cables are used to pro- 
vide electrical power to the missile 
and to maintain and in- 
strumentation from the beginning 


controls 


of a countdown until all circuits are 


switched to internal power sources, 
two minutes before the point of 
launching. A dozen umbilical 
cables are used, with up to 140 
wires in each cable. These cables, 
attached to the missile by huge con- 
nectors, are blown free from the 
missile by a nitrogen blast just 
before liftoff. 

Umbilical cables on the umbilical 
tower are subjected to tremendous 
fire hazard as the missile eases up 
from the pad, with temperatures 
up to 5000°F. Experience has in- 
dicated that by wrapping the cables 
in asbestos tape, up to 75% of the 
If part of a 
cable is destroyed by this heat, the 
entire cable has to be pulled out and 
replaced. 

Knowledge gained at 
Missile Test Annex ex- 


electrical power require- 


cables can be saved. 


Cape 
Canaveral 
tends to 
ments and electrical systems design 


for missi 


le launching at operational 
bases. Electrical plans and speci- 
‘ations are prepared by the Corps 
of Engineers, in cooperation with 
individual missile contractors at 
such as 


Company. 


Cape Canaveral, Convair 
and the Martin This 
knowledge and experience, in turn, 
the design of 
systems for the ap- 
which are 
now in an advanced stage of con- 
struction at missile 
bases located throughout the coun- 
try. 

The information on which this 
article is based, including drawings 
and photographs, were supplied by 
and 


has been put to use in 
the electrical 
proximately 330 silos 


operational 


Convair and Martin engineers, 
by the U.S. Air Force. 


JUNCTION BOX located at fourth level of umbilical tower 
reveals the maze of wires and cables 


required. 
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Electrical 
Vvaintenance 
By Contract 


By Robert J. Lawrie 








Third in a 


current 


series of articles on 


industrial electrical mainte- 


nance. Previous studies were: (1 
Effective Large Plant Maintenance, 
April 1961 and (2) Effective Small 
Plant Maintenance, June 1961. The 
series covers operating procedures 
and work methods in typical indus- 
trial plants revealed through per- 


sonal interviews with key plant 


personnel 
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N MANY instances’ industrial 

plants have realized that, like a 

good electrical preventive main- 
tenance program, contract electri- 
cal maintenance will eventually pay 
off. Advantages gained include 
expert service resulting in 
downtime, flexibility in size of 
work force, and a reduction in union 
and labor problems. And, at the 
Anheuser-Busch brewery in New- 
ark, N. J., these advantages are evi- 


less 


| y 
A 
if 
f 
“a 
war 


dent in a notable application of 
electrical maintenance by contract. 

Employing nearly 1000 workers, 
this multi-building brewery pro- 
duces 1,800,000 barrels of Bud- 
weiser beer annually. Major process 
equipment includes highly auto- 
mated conveyor systems; giant 
compressors powered by 4160-volt, 
800-hp synchronous motors; vari- 
pumps driven by induction 
motors which range up to 200 hp; 


ous 
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MAINTENANCE ORGANIZATION at the Anheuser-Busch | 


resident engineer, who keeps a 


broad control over 





is headed by the 
The assistant 


rewery 


the system resi- 


dent engineer and the project engineer design new installations and assist in cost 


control 


ent of maintenance supervises 


Under the superintendent of utilities, a 
engineers operate and maintain the 4000-kva turbine generator 
a general 


chief and 19 operating 
The superintend- 


who perform non- 


engineer 


maintenance group 


electrical maintenance; an electrical maintenance group; and 2 clerks who handle 


paper work. 


Working on contract, the electrical maintenance group consists of a 


chief electrician, who directs an assistant foreman and 20 fully qualified electricians. 


Many industries are finding out that bringing in 


outside contractors is the most effective and, in 


the long run, the most economical way to accom- 


plish electrical maintenance. At the Anheuser- 


Busch brewery, Newark, N. J., 20 electricians, 


working on contract, provide expert maintenance 


for modern and highly advanced equipment. 


other types of associated 
apparatus. 


To power this equipment, a 4000- 


and 
process 


kva steam-turbine generator pro- 
vides 4160 volts in a_ primary 
network to major buildings. An 


outdoor substation, equipped with 
two 3500-kva, oil-filled transform- 
ers, supplies additional power at 
4160 volts. Fed at 26 kv, the sub- 
station transformers can be ener- 
gized separately or in parallel. 


ELECTRICAL CONSTRUCTION AND MAINTENANCE . . 


Many areas require special pro- 
tective equipment. Because of the 
presence of grain dust in certain 
areas, much of the installed equip- 
ment is dust-ignition proof. And 
because of the extensive use of 
water, practically all other areas 
require watertight equipment. 

The following personal interview 
with Robert R. Hahn, the assistant 
resident engineer, and Leo Knoller, 
chief electrician, reveals the “hows” 
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and “whys” of the firm’s electrical 
maintenance program and detailed 
information on the electrical main- 
tenance procedures. 


How is your maintenance depart- 
ment organized? 

We have a central maintenance 
organization headed by the resident 
engineer. He keeps a broad control 
over the entire system and has 
the final authority pertaining to 
maintenance department policies. 
Directly under him are the assist- 
ant resident engineer and _ the 
project engineer, who are responsi- 
ble for new equipment selection and 
installation design and also assist 
in cost control. Next are the super- 
intendent of utilities, who is re- 
sponsible for the operation and 
maintenance of the 4000-kva steam- 
turbine generator, and the superin- 
tendent of maintenance, who is re- 
sponsible for maintenance of proc- 
ess equipment and buildings. 

Under the superintendent of util- 
ities, a chief operating engineer di- 
rects a crew of operating engineers, 
who operate and maintain the tur- 
bine generator. The superintendent 
of maintenance supervises the gen- 
eral maintenance group (who per- 
form all non-electrical work) and 
the electrical maintenance group. 
Headed by a chief electrician, the 
electrical maintenance group con- 
sists of one assistant foreman and 
20 outside electricians on contract. 
In addition, the maintenance de- 
partment employs clerks to 
handle job orders, requisitions and 
preventive maintenance records. 


two 


What factors lead to your decision 
to set up a separate electrical 
maintenance force of 20 outside 
electricians on contract? 

The most important factor is 
that it is an established Anheuser- 
Busch policy that only the best in 
men, material and methods be em- 
ployed. We that striving 
for the best in every possible man- 
ner will result in a better product 
for our consumers. Therefore, 
after the maintenance department 
had justified the need for expert 
electrical maintenance, it was de- 
cided that maintenance 
should be performed by a separate 
group made up of qualified electri- 
cians. We feel that trained elec- 
tricians are best qualified to do the 
job. 

In addition, we have much 
cialized equipment which justifies 
the need for expert electrical main- 


believe 


electrical 


spe- 


85 














AT THE 


MOTOR REPAIR BENCH elec 

Tf troubleshoot motors, make re 
and functional tests. Experienced 
motor r ir, these electricians can 


yze trouble and make repairs rapidly 
At top left corner f photo is a com- 
1ation ground detector-fault locater. 


In grain elevators and in 
where grain 
there are many 
of dust-ignition proof 
Also, practically all 
areas are subject to large amounts 
This 
problems and 
mainte- 
And, besides the heavy 
equipment, we have 
ly automated, high- 


tenance. 
other 
dust is a 


process areas 
hazard, 
installations 


equipment. 


presents additional 


hazards to an electrical 


processing 
several complete 
tion conveyor systems, which 
electrical 


extensive pre- 


ventive maintenance. 


Don’t you find that employing 20 
electricians is an expensive lux- 
ury? 

No, not under our present pro- 
gram. We have an agreement with 
a local contractor to supply us with 
as many may need. 
Usually, we have about 20 men to 
handle the normal work load. The 
number of men required has varied 
from time to time; however, the 
nucleus of the crew has been with 
us since we started operations. 

We think we're getting our 
money’s worth because: (1) we get 


men as we 


top-notch service from experts who, 
over the period of years, have be- 


come familiar with our electrical 
design, installation and mainte- 
nance problems; (2) we can reduce 
yr increase the size of the work 
force easily; (3) union and labor 


relations problems are reduced; 


4) the contractor has done all of 
uur major electrical construction; 
5) this system has been in use 


here for many years and although 
you contract mainte- 
nance is still on trial, we have not 


might say 
seen any reason to change. 
What kind of power distribution 


and equipment do you have? 
A 4000-kva, steam-turbine gener- 
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RELAY PANEL receives thorough inspec- 

Each contact on 
and its condition 
that list each relay. 
These sheets not only provide checklists 
for the inspector but also indicate repeti- 
tive trouble spots. 


tion every three weeks 
every relay is checked 


recorded on sheets 


ator supplies 4160 volts for primary 
distribution to major buildings. 
For additional or auxiliary power, 
the utility company brings 26 kv to 
our outdoor substation. Here, two 
3500-kva, oil-filled transformers 
step down this high voltage to 4160 
volts for primary distribution. 
Both power supplies, connected in 
parallel, feed metalclad 4160-volt 
switchgear, which is located in the 
engine and nearby. 
From here, feeders extend via 
drawout air circuit breakers to 
unit substations, which are located 
in major buildings. Each substa- 
tion supplies 480 volts, 3-phase, un- 
grounded, through fused switches 
or air circuit breakers to the vari- 
ous loads. 

Lighting circuits are kept sepa- 
rate from power circuits. From the 
4160-volt switchgear, lighting feed- 
ers extend to seven 150-kva trans- 
formers which are strategically 
located in major buildings. These 
transformers’ provide 208Y/120 
volts for incandescent and fluo- 
rescent lighting. 

Fault-locating equipment and 
ground detectors assist us in find- 
ing a ground fault which may 
occur on our ungrounded 480-volt 
distribution system. On the 4160- 
volt, delta-connected primary sys- 
tem, a grounding transformer es- 
tablishes a neutral ground, which 
provides us with the advantages of 
a grounded system. 


boilerhouse 


How is system grounding, through 
this grounding transformer, an 
advantage to you? 

Grounded electrical systems are 
easier to maintain than ungrounded 


systems. Disadvantages of un- 
grounded systems include: (1) 
Ground faults are more difficult 


to locate. (2) During ground fault 
conditions, over-voltages appear on 
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+ 5 . . —e 
INDUCTION MOTORS, each rated 30- 
hp 480 volts, drive centrifugal pumps. 
Every three weeks, electricians clean 
motors, check for overtemperature and 
any unusual conditions. After the in- 
spection, condition of each motor is re- 
corded in a special card file. 


other phases which may cause a 
second fault before the first is re- 
moved. If this happens, locating 
these faults is extremely difficult. 
(3) In addition, a small current 
ranging from a few amperes to 
possibly 30 amps will flow through 
the capacitance of cables, trans- 
formers, etc., during fault condi- 
tions. If this current is not re- 
moved it may, in time, cause 
siderable damage. 

The zigzag grounding trans- 
former with the resistance 
eliminates these problems. Ad- 
vantages gained include: (1) im- 
mediate knowledge of a ground 
fault and its general location is 
indicated because the appropriate 
circuit breaker will trip; (2) over- 
voltages due to faults cannot occur, 
which eliminates over-voltage 
stress on insulation and results in 
longer insulation life; (3) because 


con- 


series 


this type of grounding reduces 
short-circuit current, less damage 


occurs due to the burning and melt- 
ing effects of a high fault current. 


Do you have an electrical pre- 
ventive maintenance (EPM) pro- 


gram? 
Yes. Routine inspections are 
carried out during the day. More 


detailed inspection and repairs are 
accomplished on night shifts or 
week ends. We maintain a close 
control over the electrical PM. All 
electrical equipment is listed in a 
ecard file and we have a scheduled 
PM for all apparatus. From these 
and from the daily log book, we 
can schedule the day’s EPM inspec- 
tion and other work. Every three 
weeks, we make a thorough visual 
inspection of all electrical controls, 
motors and process equipment. 


What kind of records do you keep? 
When an EPM inspection is com- 





MINIATURE PHOTO-ELECTRIC 


count Dottie tT beer as 


EYE 
pass on 
tips 
stop 
When testing the photo-electric eye and 
related take 


voltage 


they 
bottle 
automatically 


conveyor (see arrows If a 
over, conveyor will 
electricians 

readings 


components 
and resistance 
plete, the electrician will note the 
results in the daily log book. We 
then mark the inspection complete 
in the equipment card file or, if 
repairs are needed, we will schedule 
a thorough examination of the 
equipment. 

In our bottling plant, miles of 
automatic motorized conveyors plus 
other automated equipment require 
hundreds of relays, limit switches 
and other controls. We have very 
little trouble with this equipment 
because of intensive electrical PM. 
Every three to four weeks, each 
contact on every relay and switch 
is checked and its condition re- 
corded on_ special graph-paper 
sheets. There is a separate sheet 
for each conveyor system with each 
relay or switch listed across the top. 
Down the side, the inspecting elec- 
trician will sign his name. During 
the inspection, he will mark the 
condition of each relay in the 
proper This not only pro- 
vides a check list for the inspector, 
but 
trouble 

We 


all electrical 


square. 


also will indicate repetitive 
spots. 

ecard file which lists 
equipment including 
motor information, EPM inspection 
results and 
formation. 


have a 


other pertinent in- 


What EPM do you perferm on the 
outdoor substation? 

Once a month electricians 
make a visual inspection looking 
for cracked bushings, oil leaks, and 
any accumulation of dirt. If an 
urgent discrepancy appears, we'll 
deenergize the station for repairs. 
Each year before winter, a crew of 
electricians make a thorough in- 
spection of the station. They will 
tighten all connections, thoroughly 
clean all equipment and take oil 
samples from the _ transformers. 
These oil samples are checked for 


two 
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STORAGE BATTERIES provide 
125 volts for 4160-v 
At proper intervals, charging panel will 
automatically supply charging current 
V2 amp at 129 volts). Electricians take 
voltage, hydrometer and temperature 
readings weekly 


auxiliary 


It circuit breakers 


sludging and sent out for dielectric 
tests. 


What electrical PM do you per- 
form on feeders and disconnect 
switches? 

Feeders receive an_ insulation- 
resistance test annually.  Insula- 
tion-resistance readings are excel- 
lent indicators of conductor insula- 
tion condition. However, because 
of vast amounts of water used in 
most of our processes, a_ high- 
humidity level prevails. This high 
humidity will cause many different 
resistance readings. 
this we don’t keep 
sistance records. 

Switches 
ically. 


Because of 
insulation-re- 


are inspected period- 
During this inspection, the 
electrician will clean any dirt 
and look for connections or 
burned During overhaul 
periods, all switches are completely 
checked. 


spect the fuses and fuse clips for 


out 
loose 
spots. 


The electricians will in- 


corrosion, tighten all parts and 


thoroughly clean the switch. 

Do dust-ignition proof and water- 
tight equipment special 
EPM? 


This equipment 


require 


receives a 
visual inspection. We will 
pushbuttons or 


also 
not open 
that have 
bolted gasketed covers because we 
might damage the seals. On 
annual overhaul, we 
and examine the 
equipment. 


panels 


our 
check gaskets 


interiors of this 


Describe a typical motor inspec- 
tion procedure. 

First, we make sure that the 
motor and surrounding area is 
clean. Next, if the motor is run- 
ning, the electrician will check the 
motor temperature by placing his 
hand on the motor frame. If he 
can keep his hand on the motor, he 
assumes that the motor tempera- 


ture is normal. He'll also use his 
sense of smell to detect possible 
overheated or burning insulation. 
If the motor appears overheated, 
the electrician will take an am- 
meter reading, or consider bearing 
trouble. If bearing trouble is sus- 
pected, he will place one end of a 
metal rod (4 in. dia. by 3 ft) on 
the bearing housing. The 
end is held against his ear. If a 
thumping sound is heard, it indi- 
cates a flattened spot on the bear- 
ing; if a grinding sound is heard, 
it indicates lack of lubrication. 


other 


How often do you lubricate mo- 
tors? 

We follow the manufacturer’s 
recommendations to the letter. In 
general, motors that run continu- 
ously receive lubrication every six 
months. All motors receive lubrica- 
tion annually, if required. For mo- 
tor lubrication, the use of the 
correct weight lubricant is of para- 
mount importance. Before lubri- 
cating a motor, the electrician will 
check the equipment card to obtain 
lubrication data and instructions. 


What spare parts do you keep? 
The spare parts list includes sev- 
eral hundred different items. The 
purchasing department and _ stock 
clerks keep records of a minimum- 
maximum level of all spare parts 
If a part is not used during a 12- 
month period, it is dropped from 
the active file unless it is an im- 
portant part that must be immedi- 
ately available to insure rapid re- 
placement in case of a failure. 
In our spare motor pool, there is 
for 
of motor. 
notes the 


tion of 


a duplicate practically 
A special card file 
location, 
motor. 
building, an 


every 
type 
type and condi- 
each 
In each electrical 
Spare-parts locker contains 
parts 


certain 
such as fuses, overload re- 
lays, contacts and other 


parts that 


may require frequent replacement. 


Do you have an electrical safety 
program? 

We stress the use of electrically- 
safe equipment. For example, elec- 
tricians not allowed to use 
metal-cased flashlights or metal lad- 
ders. And all wooden ladders must 
be thoroughly varnished to preclude 
moisture. Safety equipment such 
as high-voltage gloves and voltage 
testers must always be used and 
checked regularly. And we _ spot- 
check the men to be sure that they 
use proper flag-and-tag rules when 
working on electrical circuits. 


are 
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@ ESTIMATING FORUM—XIll 


Estimating Productivity 
of Mechanics 


Part Ill—Appraising Crews 


By Ray Ashley, Research and Consulting Engineer, Oak Park, Ill. 


STATEMENT: To evaluate productivity, there must be a standard to use 
as a gauge. Lacking one, we must establish a base to work 
from. For our purpose, let’s use 100% as the productivity 
realized when the following stipulations are met: 
1. Labor market favorable (no mechanics in the lower 
10% bracket are required). 
2. Industrial projects requiring not more than 50 me- 
chanics. 
Support of mechanics in the field, good. 
Material deliveries, timely. 
These conditions establish a standard in line with that nor- 
mally used by the better estimators. 


QUESTIONS: What productivity rating could be expected under the follow- 
ing conditions? 
A. Jobs using 8- or 10-man crews of a contractor’s reg- 
ular mechanics—labor market bad. 
B. Jobs requiring 30-to 50-man crews—labor market bad. 
C. Jobs requiring more than 50 mechanics—labor mar- 
ket bad with hectic conditions such as existed during 


and after World War II. 


ANSWERS: A. 100% to 110% 
B. 80% to 85° 


oe 60% to 7 


the standard is based on their 
better-than-average ability offset- 
ting the short-comings of the poorer 


DISCUSSION: Condition A 


While there is much talk about Condition of the labor market has 


the abuse of time by mechanics, we 
must not become prejudiced against 
electricians in general. The laxity 
few men interferes with the 
work of many and reduces the pro- 
ductivity of an entire crew. To 
study this more thoroughly, let’s 
take each of the previously men- 
tioned conditions in order. 


of a 


ELECTRICAL CONSTRUCTION AND MAINTENANCE ... 


little or no effect on the attitude of 
the better mechanics. They are not 
the type that “let down” because 
they think their employer cannot 
get along without them. 

It is not uncommon to have small 
crews of regular mechanics pro- 
ducing better than the 100% stand- 
ard. This is to be expected because 


workmen. 

Productivity of the better me- 
chanics will fall off only when they 
are hampered by unskilled and in- 
different men, procurement fail- 
ures (untimely material deliveries), 
slow progress of the project, or 
some other reason beyond their im- 
mediate control. 
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Condition B 


In normal times, a 50-man crew 
must absorb some of the less skilled 
mechanics. When the labor market 
is bad, it also must include some 
indifferent help and part time wire- 
men. Lack of skill in this assort- 
ment not only slows the work but 
affects the regular men who must 
take time to help and direct the 
newer mechanics. Result: lost time 
and possible loss of interest by the 
“regulars.” 

Estimated productivity (using 
100 working hours as an example) 
of the 50-man crew discussed above 
would be determined approximately 
as follows: 


95% — 1900 


80% — 1600 
60% — 600 


manhours 
manhours 
manhours 


20 men @ 
20 men G@ 
10 men @ 





50 men Totals 4100 manhours 


Thus, the estimated average pro- 
ductivity of the crew would be 82%. 


Condition C 


During the hectic periods of 
World War II, and immediately 
after, productivity was influenced 
by numerous factors beyond the 
control of the mechanics. Material 
deliveries untimely. Other 
trades could not cooperate 100%. 
There was general confusion and, 
at times, support of the men in the 
field was not at its best. 

In Electrical Estimating (Mce- 
Graw-Hill Book Co.), the following 
items are listed as being responsible 
for the 70% productivity rate in 
1946: 


were 


Percent 


Cause of Reduction Loss 





Delayed and untimely 
material delivery 

Lack of coordination 
other trades 

General confusion 
on the job 

Labor market li 


Total 30 


There were many complaints 
about extremely low output during 
the last war. The writer is fa- 
miliar with two projects with a re- 
ported 50% productivity rate. The 
following serious conditions con- 
tributed substantially to this rec- 
ord: 

1. Jobs were overmanned. 
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Table | 


Variations in Work-Day Practices ** 
(Non-installation time) 


Operation 
Changing clothes—in morning 


Selecting tools and getting on the job 


Coffee-break—9:30 AM 
Preparation for lunch 
Return to work after lunch 
Coffee-break—2:30 PM 


Time in Minutes 
A B Cc 
15 os a 
15 10 5* 
15 10 
15 10 
15 5 
15 10 


Pick-up and prepare to leave—afternoon 20 15 


Relief periods 
Sitting around waiting for 4:30 


Totals 


Notes: 


A—From current projects (unusual) 

B—Suggested standards 

C—From 1938 projects (unusual 
**—Medium size industrial projects 

*—Partially or wholly on mechanics’ time 


30 20 
10 








TABLE Il 


Distribution of Time 
8-hour day) 


Operation 

Actual installation time 

Normal incidental time 

Special allowance—coffee breaks 
Wasted time 


A—From current projects (unusual) 
B—Suggested standards 

C—From 1938 projects (unusual) 
*—Unusual condition 


Time in Minutes 

A B ¢ 
330 400 450 

60 60 30* 

20 20 

70 


480 





Material deliveries were 
balanced and untimely. 
The state of confusion affected 


all trades. 


un- 


The contractors were not in po- 


sition to build up crews and add 
men in line with their best judg- 
ment. Contracts were of the cost- 
plus type and the authorities con- 
stantly called for more men. The 
resultant over-manning virtually 
invited a slowdown. 

Some equipment and materials 
were shipped far ahead of time and 
had to be stored and protected until 
installed. The added labor involved 
was just so much excess load on the 
mechanics. 

Perhaps much of the confusion 
could not have been avoided in the 
understandable haste to get things 
done. But, the factors noted above 
created conditions and productivity 
hazards that the best of 
could not have coped with. 


crews 


Extreme vs. Standards 


Too often, opinions of conditions 
in general are formed from stud- 
ies of extreme cases. Tables I and 
II provide comparative studies of 
such extremes with a _ reasonable 
standard. Each Table has three 
columns representing the following: 


Column A—Reported conditions 
on some current projects. 

Column B—Suggested standards. 

Colunin C—Reported conditions 
on some 1938 projects. 


Table I shows variations in work- 
day practices listing the mechanics’ 
non-installation activities. Table 
II shows the distribution of time 
for an 8-hour day including in- 
stallation, incidental, coffee-break 
and wasted time. Explanation of 
the three of values in each 
table follow. 

(Continued on page 165) 


sets 
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Boosting work volume with... 


Salesliadies 


For 


Lighting 
Maintenance 


Here’s how Krug Maintenance Company, Inc., 


Brooklyn, N. Y., has organized an outside sales 


“GOOD MORNING, MR. PROSPECT, | am 
Rita Brown of the Krug Maintenance Com- 
lighting 
can save yOu money.” 


force of four salesladies to canvass the wide- 


We have a program for 


> which 


spread market for contract lighting maintenance. 


luminaire mounting and _ installa- 
tion. Of course, questions may 
arise from time to time about some 


man in the essential technology of 
their job. Over a one-week train- 
ing period, they have been taught 


OUR ladies are today doing a 
mighty effective job of selling 


lighting maintenance for Krug 


Maintenance Company, Inc., Brook- 


lyn, N. Y. Their performance has 
proved not only that women can do 
this semi-technical sales job, but 
that the pleasant feminine touch is 
a definite asset in the sales 
approach. 

The lighting division of the com- 
pany is under the sales direction of 
Herbert Wohlman, who conceived 
the idea of using salesladies. The 
details of his organizational struc- 
ture are as follows: 

1. The four salesladies report to 
Wohlman in the performance of 
their selling job. 

2. Each of the salesladies has 
been carefully schooled by Wohl- 


the fundamentals of modern light- 
ing. This includes evaluation of 
such characteristics as footcandle 
levels, brightness ratios, reflect- 
ance factors, maintenance factors 
and efficiency and economy consid- 
erations. In addition, they have 
developed an extensive understand- 
ing of the various luminaires, dif- 
fusers, lamps, ballasts, accessories 
and other equipment concerned 
with the task of lighting mainte- 
nance. They know equipment spec- 
ifications and operating character- 
istics. They know how to select 
and apply equipment for various 
lighting design objectives. And 
they understand the details of 


technical point which, at the time, 
the particular saleslady is unable to 
answer. In the relatively few 
cases of this type, the engineer- 
ing staff of the company can 
quickly and surely solve any prob- 
lems. And as time goes on, the 
special problems will become part 
of each salesladies’ experience, add- 
ing to her fund of knowledge on the 
subject. 

3. Each saleslady has also been 
fully trained in the mechanics of 
sales negotiations. This includes 
general training in selling—how 
to explain the advantages and how 
to demonstrate the economy of 
lighting maintenance on a contract 
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basis. They are trained in pricing 
the various details of lighting 
maintenance—pricing labor and 
materials to come up with the an- 
nual cost of the contract for the 
particular customer. In the area 
of pricing, each saleslady is author- 
ized and fully qualified to make 
firm agreements on all routine 
and on any special 


maintenance 
maintenance. 
4. Each saleslady is responsible 


for a well-defined geographic area. 
Her job is to contact industrial 
plants, stores, office areas and all 
other commercial and _ industrial 
users of large amounts of fluo- 
rescent lighting. She arranges for 
a personal interview with the ap- 
propriate authority to explain con- 
tract lighting maintenance. Then 
she follows up with a visit to the 
prospective customer to sell the 
maintenance contract. Equipped 
with a loose-leaf binder of manu- 
facturer’s product literature, 
discusses the customer’s need for 
lighting maintenance and fills out 
a survey form to arrive at the 
material and labor costs involved. 
The customer is then presented 
with a contract form which he 
signs. The contract form is re- 
turned to the home office and, by a 
regular procedure, the new cus- 
tomer’s plant (or office, or store, 
or etc.) is included in the working 
schedule of Krug’s maintenance 
mechanics. 

5. Once a prospect comes under a 


she 


“THANK YOU for signing up for our lighting maintenance 
We will immediately work out a service schedule of 
regular lamp and luminaire cleaning, lamp replacement and 
We are sure you will soon recognize 
all of the economies of contract lighting maintenance.”’ 


program. 


electrical inspection. 


ELECTRICAL CONSTRUCTION AND MAINTENANCE 


“CONTRACT MAINTENANCE is 


reduces equipment failures and damage 
and adds 


lates employee productivity 


the modern 
fluorescent lighting systems operating at peak efficiency 
strate how our program reduces cost of maintenance 


. . — 
> — 
economical way to 
Let me demon 
utput 
provides for all emergencies, stimu 
other Complete 


keep 


increases light 


many benefits 


explanation of the contract lighting maintenance program is made by Rita 


Brown to this prospective customer 


After full explanation 


t 


discussion 


the customer’s needs for lighting maintenance and a lighting survey of the 
customer’s plant, the complete lighting maintenance program is set forth 
with its cost, in a contract which is signed by the customer 


maintenance contract, the sales- 
lady makes a practice of checking 
with the customer from time to 
time to assure his complete satis- 
faction with the maintenance pro- 
gram. 

6. Remuneration for the sales- 
ladies is made on the basis of draw 
against commission. 
rangement 


Such an ar- 
provides an effective 


incentive for each saleslady and 
does offer an attractive income. 

According to Herb Wohlman, 
the use of salesladies in selling 
lighting maintenance has worked 
out fine. They have demonstrated 
ability to do the job as well as, if 
not better than, men. And 
tomer reaction has highly 
favorable. 


cus- 


been 


CONTINUAL STUDY of lighting equipment is part of each 
salesladies job, to supplement the initial week of intensive 
training she received. 
lighting division, is pointing out some important characteris- 
tics of a fluorescent assembly to be used on a typical job 


Here, Herb Wohlman, manager of the 
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Determining Power 
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(b) 


Two-wattmeter method of measuring three-phase power. Connections are 
r direct-connected meters and (b) for meters requiring potential and 
istormers 


I3 





WM-1l=Vialy cos 30° 
(a) (c) 
RESISTANCE LOAD WM-2= Vo3I3 cos 30° 


FIG. 2—Resistance load vector diagrams showing relation of voltage and currents 
at wattmeter for balanced voltage and current conditions. Formulas (2) and (3) 
of text refer to these diagrams. 


A useful method of deter- 
mining load power factor 
with two wattmeters and a 
“ratio of wattmeter read- 


ings” curve. 


By R. C. Moore, 


Motor and Generator Department, 
Allis-Chalmers Mfg. Company, 
Milwaukee, Wis. 


UITE often a check of power 

factor conditions in a plant be- 

comes important. This may 
involve specific equipment such as 
induction motors, a portion of the 
electrical system, or the complete 
system. Such an investigation may 
be carried out to check contract 
guarantees, evaluate effects of over- 
motoring, or other reasons. 

Power factor meters give direct 
indications, but such instruments 
may not be readily available. Then 
other methods must be used. The 
two-wattmeter technique is fairly 
common and_ determination of 
power factor from the ratio of the 
two-wattmeter readings is the 
subject of this discussion. 

Measurement of power to a 3- 
phase motor are often made by the 
two-wattmeter method shown in 
Fig. l-a or 1-b’. The direct meter 
connections of l-a may be used 
when voltage and current values 
are within the wattmeter range. 
Several wattmeter terminal posts 
may be available for both voltage 
and current connections. A _ con- 
nection multiplier for the meter 
terminals used may be determined 
from instruction on the inside of 
the meter-case cover. The watt- 
meter reading then is: 


Watts = (needle scale reading) 
X (meter connection multiplier) 
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Factor From A Graph 


When line potentials and cur- 
rents exceed values permitted for 
direct wiring to the meter, poten- 
tial and current transformers may 
be used as indicated in 1-b. The 
wattage may then be calculated as: 


Watts 


= (needle scale reading) 
(meter connection multiplier) 
potential transformer ratio 
< (current transformer ratio) 


When voltage and current are 
known, load power factor of a 3- 
phase circuit may be calculated 
from the following formula: 
watts 


Power Factor = 
volt-amperes 


Algebraic sum of wattmeter readings 


V 3VIz (1) 


Where: Wattmeter readings are 
from Fig. 1. 
V is line-to-line voltage 
I, is line amperes 


Equation (1) requires a knowl- 
edge of line voltage and current to 
determine load power factor. This 
is not always necessary. When the 
power system has balanced voltages 
and supplies balanced line currents 
to a load, such as an induction 
motor, power factor may be deter- 
mined from the ratio of the two 
wattmeter readings. 


Power Factor from Wattmeter 
Ratios 


The following examples illustrate 
a method of determining load power 
factor from the ratio of the two 
wattmeter readings of Fig. 1. 
First, a balanced resistive load will 
be considered; then a combined 
resistance and reactance load such 
as an induction motor. The watt- 
meter connections of Fig. 1 and 
vector diagrams of Figs. 2 and 3 
will be used. 

Resistance Load—The load cur- 
rents and voltages for a resistance 
load may be drawn in vector form 
as shown in Fig. 2-a. In 2-b the 
potential and current vectors of 
Wattmeter Wm-l are V;. and L, 
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respectively, with a 30° phase angle 
between the vectors. Similarly in 
2-c, wattmeter Wm-2 potential and 
current values are represented by 
vectors V., and I,, respectively, with 
a 30° phase angle between. 
Therefore, power readings are: 
Wm-! 
Wm-2 
For balanced line 
balanced currents: 
V; Va V and I, 


Then: 


Watts Vi I, Cos 30 
Watts = V2; I; Cos 30 


voltages and 


Wm-! V,. I, Cos 30 
Ratio: win = Val, Cos 30° ~ |? 


Also: 


Load Power Factor 
(Wm-! Wm-2) 2VI Cos 30 10 
V3 VI V3 VI 


and Reactance Loads 
—An impedance load consisting of 
resistance and inductive reactance 
(induction motor) is shown con- 
nected balanced voltage 
supply in Fig. 3-a. The voltage and 
current vector relationship for 
wattmeter Wm-l Fig. 1) is 
indicated in 3-b. Wm-1 then reads: 


Resistance 


across a 


(see 


Wm-l Watts = Vy» I, Cos (30° + 6 


the 


load; 


Where: 6é—is power factor 
angle of the the angle by 
which the impedance load current 
I lags behind the 
voltage V 

Similarly, the voltage and current 
vector relationship of wattmeter 
Wm-2 is shown in 3-c. This meter 
reads: 


Wm-2 


impedance 


Watts Vo3 I 


Where: 6—is the angle of lag of 
the impedance current I, behind the 
impedance voltage Vi. 

For a balanced impedance load 
and supply voltage: 

Vin = Vx = V and I, = 

Then: 


. Wm-l Vie I; Cos (30° + @) 
Rs : —— 
AtlO: Wim-2 ~ Vas Is Cos (30° — 6) 
Cos (30° + 6) 


~ Cos (30° — 8) (4) 


30° — 6 


Cos 


I, = I 


Wm-1) +(Wm-2) 
V3 Vi 
_ VI [Cos (30°+ 4) +Cos (30° — @)] 
v3 VI 


Cos (30°+ @) +Cos (30°— 6 


Load Power Factor = 


V3 (5) 

Values of load power factor angle 
6 may be assumed to evaluate equa- 
tions (4) and (5) which may then 
be plotted in curve form as shown 
in Fig. 4. 

The curve of power factor vs 
wattmeter ratio is a useful refer- 
ence. The following discussion in- 
dicates how the readings of the 
wattmeters of Fig. 1 may be ex- 
pected to vary with load; and how 
power factor for various motor 
loads may be determined from the 
curve of Fig. 4. 

We may assume that the two- 
wattmeter method of Fig. 1 is used 
to measure power to a fully loaded 
induction motor and that the cur- 
rent and _ potential transformer 
ratios and meter mutipliers are 
similar. Motor power input may 
be determined from the sum of the 
wattmeter readings. Motor power 
factor may be determined from the 
ratios of the wattmeter 
using the curve in Fig. 4. 

For motor operation at 
factor, both wattmeters read 
the same and the ratio of wattmeter 
readings is 1.00 which may be 
checked on the Fig. 4 curve. 

In the usual induction motor 
case, the motor power factor at full 
load is than 100 and 
wattmeter (say Wm-l) reads 
than the other meter (Wm-2). 
Thus, if the ratio of the readings 
Wm-1/Wm-2 is 0.57, reference to 
the curve shows the motor power 
factor to be 85 On further re- 
duction of motor load both watt- 
meter readings decrease in value 
with Wm-2 continuing to read 
higher than Wm-l. 

As motor loading is further re- 
duced, a condition may be reached 
when the Wm-l reading decreases 
to zero. All the power input to the 
motor is then determined from the 
other wattmeter readings. Since 


readings 


100 
power 


less one 


less 
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the twe readings 


» meter 
otor power factor is 50 


termined 


from the curve. 
‘ 


further 


decrease of 
-2 continues to decrease 
The reading of Wm-l 
“change sign’ or read 
than the “O” mark on the 
The meter needle may 

be brought back on scale by revers- 
ing either the voltage or the cur- 
rent at this meter. 
Motor input may then be 
determined from the difference of 
meter readings. Power 
factor may also be determined from 
the ratio of meter 
with sign assigned to 
the reading) by 
ferring to 
Thus, 


creased 


+ 
lower 


meter 


SCaie. 


connections 
pow er 


the two 


the readings 
negative 
low meter 
Fig. 4. 
when a motor load 
full to light 
one Wattmeter always reads higher 
than the other. Furthermore, this 

positive and 
than 


re- 


is de- 


from values, 


reads 


to 


meter always 


t tend read lower 
the meter for 
motor power factors less than 50‘ 
As another example, the power 
factor of an initially lightly loaded 
induction with in- 
creasing load in most applications. 
When the load on the motor «in- 
the motor power 
through the 50 value 
wattmeter reading then 
Before reversal, the watt- 
meter readings are subtracted. 
After the readings are 
added to obtain motor power input. 
Occasionally uncertainty may 
exist as to whether the two-watt- 
meter readings are to be added or 
subtracted for a change in motor 
Such may arise 
power factor is in the 
Several methods 


does n 


ws eae other does 


motor increases 


creases, factor 


may pass 
and one 


reverses. 


reversal, 


loading. 
when the 
vicinity of 


Cases 


50%. 
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Vo3 


I; ‘ ° 
> uy 30 


Vo3 


WM- l= Vio I; cos (30° +6) 


(c) 
WM- 2= Vp, I; cos (30°- 4) 


nce and inauc 


VGgGie 0 Fe 


rmutas 


of testing to verify the sign of the 
meter readings are available. 


PF from Single Wattmeter 


The curve of Fig. 4 may also be 
used to determine factor 
when only one wattmeter is avail- 
able, provided the meter is switched 
or located by other means—first in 
one, then in the other, of the re- 
meter locations shown in 
If this is done, the two re- 
wattmeter 


power 


quired 
Fig. 1. 
quired 


power readings 


Percent power factor 


may be obtained with one meter 
and the circuit power factor may be 
determined from Fig. 4. Since 
simultaneous meter readings are 
not obtained by this method, there 
is a chance for error in power 
factor determination should load 
vary in the time interval between 
the two sets of readings. 


Motor Current from PF Curve 


Motor current may also be de- 
termined from the wattmeter read- 
ings and the curve of Fig. 4, if the 
readings are obtained on a circuit 
of known voltage. With the voltage 
known and the factor 
tained from the curve, the follow- 


ing formula is used: 


power ob- 


Wm-! Wm-2 
v¥ 3 \ pi 


watts 
wa pl 
Where: 


V is line-to-line voltage 
pf — is the power factor from Fig. 4 
| is the motor line current 


References: 


(1) Master Test Code for Electrical Meas- 
urements in Power Circuits, AIEE No 
552—Nov 55 (American Institute 

Ingineers, 33 West 

s ] Tork, NW. ¥.) 

)}) Standard Handbook for Electrical 

Engineers, McGraw-Hill Be 
Tr New York, N. Y 
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of meter readings in Fig. 1 is known, power factor of the load may be determined 
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ELECTRIC HEATING FORUM 


No. 12 





Houses for Electric 
Heating Research 


Initial results of extensive test program in two 


Minnesota houses occupied by “ghost” families. 


NITIAL reports of tests conducted on two elec- 

trically heated test houses built by the Wood Con- 

version Co., St. Paul, Minn., provide interesting 
and valuable data on heater performance, insulation 
effectiveness, temperature control, sun and wind 
effect, heating costs, and heat loss. 

This scientifically planned and controlled $250,000 
program, begun in the fall of 1959, included elabo- 
rate provisions for simulated occupancy, moisture 
generation, operation of electrical appliances, and 
controlled door openings—as well as a complete com- 
plement of devices for measuring electrical demand 
and energy consumption and for recording tempera- 
tures, humidity, wind speed and solar heat. These 
measurements were to provide data for the accurate 
comparison of heat loss in the two houses under 
various preset conditions; for study of wall, ceiling, 
floor, attic, crawl space, and earth temperatures for 
different operating conditions; and for determining 
limiting relative humidities under preset conditions. 

The two homes, built on adjacent lots on the edge 
of Stillwater, Minn., face north. Construction is 
identical, except for differences in thermal insula- 
tion used. Balsam-wool products of different thick- 
nesses manufactured by the company, with and 
without reflective liners, were installed to provide 
performance data under actual conditions of use. 
Laboratory hot-box tests of the insulating products 
yielded the U-values shown in Table 1, which were 
used in calculating design heat losses. 

Fig. 1 shows floor plans, general construction, 
and insulating details of the two houses. Heating 
design data for the above-grade rooms are given 
in Table 2. Heating equipment was also provided 
to fully heat the below-grade rooms; design data 
and results of tests conducted in these rooms will 
be given in a subsequent report. 





TABLE 1. Insulation Schedule 


Hot-box U-Values* 
(Btuh /sq ft/deg TD) 


Thickness 
House Construction (in.) Liners 





A Ceiling 5 Reflective 046 
Walls 3% Regular .057 
Floor 2 Regular .082 


Ceiling 3% 
Walls 2 
Floor 1 


Reflective .056 
Reflective .066 
Reflective .071 


* Hot-box tests were made on insulated 5/2 x 6-ft panels including 10% 
wood framing. 





Load Simulation 


These houses were unoccupied during the first 
winter except for the “ghost families” created by 
load-simulating equipment. Normal expected inter- 
nal heat and moisture gains from a family of four, 
from lighting, and from miscellaneous appliances 
were simulated using small resistance heaters and 
humidifiers and by regular scheduled operation of 
major appliances and showers (see Tables 4 and 5). 
Daily door-openings were controlled by project en- 
gineers and recorded by means of mechanical count- 
ers on each door. A camera, set up in the basement 
laundry room, was timed to photograph all kilowatt- 
hour and demand meters each midnight to provide a 
daily running record of energy usage. 

More than 300 copper-constantan thermocouples 
were placed on and in walls, ceilings and floors, on 
thermocouple “trees” in each room, outdoors, in the 
crawl space, attic, and buried in the earth. Two 
recording potentiometers automatically recorded 
temperatures indicated by 78 of these couples every 
24 minutes; the others were read manually using 
a portable potentiometer each week or when in- 
formation was required. In addition, recording 
thermometers and hygrometers in the living room 
of each house provided continuous strip charts of 
air temperatures. 

Outdoors, a sheltered resistance-type thermometer 
recorded air temperature every 25 minutes; a 30-ft 
weather mast mounting a wind speed and direction 
indicator and a 10-junction pyrheliometer provided 
wind and solar heat data. 


Test Results 


Although both houses were operated uniformly, 
the conditions were varied during the heating sea- 
son to provide 15 phases of operation or testing 
periods. For example: there were periods when no 
simulated internal heat loads were used; window 
glazing was varied using double and triple glass; 
interior doors were kept open during some periods, 
closed in others; basement was alternately heated 
and not heated. As a result, the extensive recorded 
data may be sorted and analyzed at any time to per- 
mit investigation of any aspect of these operating 
conditions. Only part of this data has been checked; 
some important initial findings are reported here. 


Heating Energy: Still of significant importance 
to the prospective user of electric space heating 
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FIG. 1 Floor Plan and Elevation 
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TABLE 2. Design Data 





Design Heat Loss Installed Capacity 





Y2 Air Change 1 Air Change 





Watts 





Both Houses 





Living Room 13,552 : j ; 15,017 4,400 
Kitchen 2,293 , 2,730 800 
Master BR 4,249 : , j 5,461 1,600 
Master Bath i F 1,707 500 
Bedroom 4,059 i 2 ‘ 5,461 1,600 
Den 3,508 ; : : 4,266 

Shower 447 1,707 “500 





Totals. ; 29 , 266 ; : r 36 , 349 














Living Room 14,126 ; 17,071 5,001 Normal DD (complete 
Kitchen 2,413 3,012 912 heating season): 
Master BR 4,485 3 5,529 1,620 Outdoor design temp: 
Master Bath. 1,178 1,451 425 
Bedroom. 4,335 ; 5,321 1,560 Indoor design temp: 
Den ni 3,829 rf 5,010 1,468 Above-grade rooms: 
Shower 474 710 208 Below-grade rooms: 





Totals. ees j 30,840 ; 38 , 204 11,193 

















1. Calculations are based on double-glazed windows and storm doors. For triple-glazed windows, 
subtract 3,419 Btuh (1002 watts) from total heat loss. 


2. Living-room area and heat loss include 68-sq-ft entrance hall. 


3. Installed capacity is identical in both houses. 
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SIMULATED OCCUPANCY JE SIMULATED LIGHTS | 
MISC. APPLIANCES 


40 KW-OPERATION PERIOD 
CON TINYOUS r 


MOOK W- OPERATION PERIOD 
& OOAM~it oorm 





mat 


BODY HEAT, lighting and smail appliances were simulated 
by automatic control of small cone heaters 


is the question, “What will be my annual heating 
cost?” Metered heating energy used in the above- 
grade rooms of the two houses, November through 
May, was as follows: 

House A: 11,830 kwhr. 

House B: 12,540 kwhr. 

This 5.5% difference in energy consumption, 
due mainly to the heavier insulation in the ceil- 
ing of House A, would represent a $10 to $12 saving 
annually for a normal complete Minneapolis- 
St. Paul winter. 

These kwhr figures serve to show the difference 
in insulating effect; however, they are not repre- 
sentative of annual operation. For example, after 
making adjustments for the abnormalities of oper- 
ation due to the tests, for a complete heating season 
of 7700 degree-days, and for full family simulation 
and double glazing, House A shows actual annual 
consumption of 11,200 kwhr. This would represent 
a heating cost of $196 based on the Stillwater 
monthly electric heating rate of $13.75 for the first 
500 kwhr and 1.75 cents per kwhr in excess of 500. 

For 1,084 sq ft of heated floor area, the heat 
factor’ would be 1.84 kwhr/sq ft/MDD. Compared 
to the usual country-wide figures of 1.8 to 2.2, 
the heat factors indicated are evidence of the bene- 
fits of the thorough, careful insulating and weather- 
proofing practices employed during construction. 
As shown in Fig. 1, particular attention was given 
to usually neglected areas of heat loss such as the 
inside of the headers and sills above the foundation 
wall. Also contributing materially was the use of 
insulating sheathing and insulating board shingle 
backer. 

How does this adjusted annual figure of 11,200 
kwhr for House A compare with estimates obtained 
using the NEMA formula? With a recommended 


TABLE 4. Occupancy Load Simulation (Family of Four) 





TABLE 3. Recorded Weather Data 


Nov Dec Jan Feb Mar Apr May 


Ave. daily temp....... 25—F 27F 15F 16F 20F 45F 57F 
Degree-days ... 1181 1143 1525 1408 1381 589 260 
Ave. wind speed (mph). .... 5.9 4.8 8.5 5.0 8.8 5.1 


Coldest temperature recorded: —20F on Jon. 4. 
Total degree-days, Nov. through May: 7349 (8% above normal) 





constant of 17, a design temperature difference of 
90 degrees, 7700 degree-days, and a total heat loss 
of 10.739 kw at one air change per hour, the formula 
gives 

10.739 kw X 7700 DD X 17 

90 

This is 29.3% higher than the test results. The 
two most likely reasons for this difference are 
(1) the actual air change is less than the one per 
hr assumed; (2) the constant of 17 used is too 
high to adequately account for the extra heat gains 
supplied by solar energy, appliances, body heat, 
etc. 

If we rearrange the NEMA formula and solve for 
the constant, C, we can substitute the design condi- 
tions of Table 2 and come up with a realistic value 
for C which fits the actual results obtained in 
House A: 


= 15,600 kwhr. 


11,200 x 90 ; 
a ae . sia 
10.7 7700 12.2 (1 air change) 


( 11,200 “us ae 15.2 (4 air change) 
8.6 < 7700 

It appears that if one air change per hr is as- 
sumed, a constant of 12.2 will give accurate esti- 
mates, while a constant of 15.2 should be used if 
one-half air change is assumed. 

It is important to know which is correct, how- 
ever, since use of one-half or one air change will 
materially affect the installed capacity of the heat- 
ing equipment. The data given in Table 6 can be 
used as a rough check on actual infiltration. 

The tests in the den of House A showed the 
heating energy used with double glass on the win- 
dows to be 0.202 kwhr/DD during the test period 
or 187.5 kwhr for the 928 DD recorded. In addition 
(not shown in the table), 11.4 kwhr were supplied 
by the body-heat simulating heaters—a total energy 
input of 198.9 kwhr. 

Average temperature difference during the period 
was 53.8 degrees: 





Heater 
Location 


Operating 
Period 


Operation Load 
(hr per day) 


Total Connected Heat Simulation 


(Btu per day) 
Latent Total 


(watts) Sensible 





Living Room... ..... 8 am—11 pm 
Kitchen ; : ; 8 am—11 pm 
Master Bedroom..... Tiss ‘ ean 11 pm—- 7 am 
Bedroom . 11 pm— 7 am 
Den.. r sree 11 pm— 7 am 








15 150 5759 1920 7679 
15 100 3840 1280 5120 
8 150 3072 1024 
8 100 2048 682 
8 75 1536 512 














Total heat input (Btu per day) 
Total heat input (kwhr per day) 
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98.9 kwhr — 
“~ 4 = h 3.697 kwhr deg TD 
oS deg 


The test covered 19 days, or 456 hours: 


3.6097 kwh 
OOS| kw deg TD 


156 h . 
or 8.1 watts ‘deg TD 


Based on a 90-deg design TD, the total room design 


Mica sUSS VW ild be 


att 


leg TD 


90 deg 729 wat 


2, this is considerably less than the 
sat loss of the den at both one-half or 
one air change. It is to be expected that, because 
of the low average wind speed during this period, 
the actual transmission heat loss through the walls 
would be less than design U-values would indicate 
(due to lower surface film resistances); however, 
even with allowances for this factor, the actual air 
change indicated would be less than one-half. 
Hence for homes in this area of comparable size 
and insulated to the same degree, results of these 
tests indicate that heat-loss calculations based on 
one-half air change per hr and annual energy esti- 
mates using a NEMA constant of about 15 will give 
close heating cost estimates. Also, the one-half 
air change in heat-loss calculations will result in 
heater capacities closer to actual requirements. 
This illustrates the value of records of metered 
heating energy to the refinement of estimating 
methods. Many such records, obtained for different 
structure types, different orientations, and various 
glass areas and degrees of insulation, would elimi- 
nate much estimating guesswork. Additional infil- 
tration data is currently being obtained in the 
test houses with portable infiltration metering 
equipment utilizing a tracer gas technique to de- 
termine the rate of air change in each room. The 
results will be helpful in providing an answer to 
the much-debated air-change question in well in- 
sulated houses. 


Double vs Triple Glass: A study of heat loss using 
double- and triple-pane windows was made possible 
through the installation of a third pane of glass 
to create two air spaces. Tests were made over 
periods reasonably comparable as to weather 
onditions. During the first period, triple glass 
as used on the single window in the den; during 
the second period, the third pane was removed. 
Table 6 shows test results, indicating an energy 
saving of 12.2 
Tl) savings accomplished through the use of 
l irface will vary with the room, de- 
pending upon the amount of ceiling, wall and floor 





TABLE 6. Effect of Double and Triple Glass 
Tests made in den of House A 


Double Glass Triple Glass 





Test period Feb 4-Feb 23 Jan 18-Feb 4 
Degree-days ; 928 835 
Average outdoor temperature 16.2 F 19.2 F 
Average wind speed ; 6.3 mph 5.1 mph 
Heating energy 

kwhr /DD 202 180 

kwhr/sq ft/ MDD 1.42 ‘27 
Energy reduction, triple 

glass over double glass 





TABLE 5. Lighting and Appliance Load Simulation 
(Family of Four) 





Total time | Connected| Consumption 
connected load per day 
per day (kw) (kwhr) 





Actual Operation: 
Washer ie 50 min 
Dryer ; 55 min 
Dishwasher ‘ 50 min 
Water heater. . Automatic 





Simulated Operation 
Refrigerator........ 12 hr 20 
Freezer... : Continuous 80 
Range nae 100 min 40 
Television sent er 75 
Lights and Misc. at Continuous 36 











Total daily consumption (kwhr) 67 








insulation, the ratio of glass to wall area, and the 
orientation. The den window used for these tests 
was on the north wall, comprising 18.8% of the 
gross north wall area. A similar study made of 
the master bedroom, with windows on the south 
and west walls, showed less of an energy reduction 
using triple glass; however, this was due to the 
influence of solar radiation. 

We can check this 12.2% result from another 
direction using the NEMA formula with the 15.2 
constant determined above at one-half air change 
per hr. Total heat loss of House A using triple 
glass would be 7597 watts at one-half air change 
(see Note 1 to Table 2). Substituting in NEMA 
formula gives 9,880 kwhr annual energy. This is 
11.8% lower than the 11,830 kwhr metered with 
double glass. 

Actually, the proper NEMA constant for use 
with triple glass would be less than 15.2, since 
the extra heat gains comprise a higher percentage 
of the house heat loss than with double glass. Use 
of a lower constant would thus give a lower annual 
energy figure, with a resultant savings greater than 
11.8%. It appears, therefore, that the over-all 
energy saving for House A with triple glass is close 
to 12% compared with costs using double glass. 

For houses with equivalent glass areas but less 
insulation, we could expect less of a saving, since 
the windows would represent a smaller proportion 
of the total heat loss. 

Thus the percent savings increases as the ther- 
mal insulation is increased; however, the dollar 
savings may or may not increase, since the annual 
heating cost will be less for the better insulated 
house. It is certainly worthwhile during the de- 
sign phase to calculate savings to be expected with 
triple glass and compare them with initial costs 
to determine the extent to which it can be eco- 
nomically advantageous, keeping in mind the added 
benefit of increased comfort due to higher inside 
surface temperatures and the higher indoor rela- 
tive humidities possible without danger of conden- 
sation. 

Results of tests on solar heat contributions and 
interior surface temperatures in these test houses 
will be discussed in a subsequent article. 


‘See “The Heat Factor,’ EHF No. 6, Dec., 1960. 
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Lighting for 
College Dramatics 


California State College dedicates modern speech-drama building containing 


theatre, radio and TV facilities that constitute “a major advance in theatre 


mechanization.” Electrical contract handled by Fischbach and Moore represented 


15% of building's total cost. 


HEATRICAL, 

and musical facilities 

to many professional installa- 
tions recently made headlines when 
San Fernando State College of 
Northridge, Calif., dedicated a new 
$24-million speech-drama building. 
Termed “a major advancement in 
theatre mechanization” by “those 
in the know” from nearby Holly- 
wood, the installation contains an 
array of modern lighting, control 
and air conditioning equipment in 
addition to a distribution 
system which incorporates over 38 
miles of cable and constitutes over 
15% of the building’s gross cost. 

Within the structure, a 3600-sq- 
for the 400-seat “‘little 


radio 


superior 


television, 


power 


ft stage 


BiH 


rs 
. . 
aaaeat 


theatre” is 
three 40-ft 


flexibly toplighted by 


battens which may be 
raised to the upper limit of a 60-ft- 
high stage loft, or 
within 5 ft of 
relamping or for 
of equipment to dimmers or di- 
rectly to switched One 
batten is attached to a motor-oper- 
ated catwalk, curtain 
and movie similarly 
mechanized. 

To prevent excessive 
of flexible connection 


lowered to 


the floor for 


stage 
interconnection 
circuits. 
while main 
screen are 
festooning 
when 
battens are raised, conductors are 
grouped, intermittently banded, and 
maintained taut by spring-loaded 
reels and weighted halyards. 
Additional stage illumination is 


cables 


MASTER CONSOLE in elevated booth of little theatre permits complete pre-setting 
of 4-scene presentation (left); manual control of lighting via scene master and sub- 
master dimming levers (right); plus pushbutton reloading of circuits (foreground). 
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from equipment 
fully 
ceiling-recessed lighting galleries 
The var- 


lighting 


pre jected 


in a pair of 


located 


air-conditioned 


above the orchestra pit. 
ious batten and 

units total 152 in number, rang- 
ing in wattage from 250-watt sta- 


gallery 


tionary spots to 2000-watt “follow” 
spots, and all equipped with full 
complements of color inserts. 

Two control booths, one for 
lighting and the other for audio, 
likewise the 
theatre’s rear entrance, both 
booths being equipped with up-to- 
the-minute projection equipment 
and control consoles. 

Control circuiting installed 
throughout the auditorium number 
145, while over 2000 ft of rigid 
conduit is related to lighting cir- 
cuitry plus intercom systems link- 
ing control booths with rear-stage 
and orchestra-pit stations. 

Combining esthetics with utility, 
the theatre obtains excellent acous- 
tical properties through non-par- 
allel placement of all ceiling and 
wall panels, plus special treatment 
of these surfaces. 

For maximum 
efficiency, a 


share an area above 


stage-managing 
portable control con- 
sole may be positioned in any de- 
sired backstage location, making 
it possible for a student manager 
to electrically control all lighting, 
scenery battens and curtain opera- 
tions from this convenient 

Dimmer banks, controlled from 
either the portable stage console or 
from the rear-auditorium 
are remotely located in a 
proof equipment room 
the basement beneath 


Spot. 


booth, 
sound- 
located in 


the stage. 
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EXPERIMENTAL theatre has separate control equipment in 
soundproof booth 


ceiling baffles 


} 


FULLY MECHANIZED stage in college theatre has oriz 


ry 


n é r fixed master t 


Dimmers are magnetic amplifier 
27 3-kw and 11 
In 


natal 
Instali- 


being 
in this installation 
dimmer 


gmented by six portable 


this fixed 


moved 
cation within the speech- 
ilding, 


anels 


‘Is which can be 
desired. Two 
include 

while the remain- 
panels have six 1000-watt 


as 
six 6-kw 
dimmers each, 
no f yr 


iis iOuUl 


inits, a 6-kw master dimmer, plus 
necessary control accessories. 
Adjoining the theatre is a 200- 
seat music hall, with wall and 
ceiling areas similarly acoustically 
treated, and with house-lights con- 
trolled by motor-driven auto-trans- 
formers activated by pushbuttons 


movable seats in this 
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e screen; all equipment contro 


with 288 items of lighting equipment con- 
nected to 36 circuits pertaining to six battens concealed by 
Flexibility for novel staging is also promoted 
theatre-in-the-round.”’ 


catwalk, 


2d light battens 


either stage-manager s 


400-seat audi- 


above entrances of 


from a stage control panel. Top- 
lighting for the 1250-sq-ft stage 
is provided by two stationary light 
battens, while local lighting is 
also available for illuminating in- 
dividual music stands in a floor- 
recessed orchestra pit. 

Perhaps the most unique facility 
in the building is an experimental 
theatre featuring a baffled ceiling 
that masks six 44-ft stationary 
lighting battens, thereby offering 
unlimited possibilities for unusual 
staging and lighting via 288 units 
connected to 36 circuits controlled 
from a separate soundproof control 
booth. Staging flexibility is also 
furthered by rearranging movable 
seating arrangements. 


production. 


PORTABLE CONSOLE permits stage man- 
ager to control all lighting, curtain opera- 
tions and scenery battens from desired 
location in wings or backstage area. 


Comment is likewise in order 
concerning a 2400-sq-ft TV _ class- 
room-laboratory, toplighted by 
three 48-ft battens, each adjacent 
to a catwalk to facilitate connec- 
tions and placement of flood- and 
spot-lighting equipment. In addi- 
tion, two control booths’ are 
equipped with modern audio control 
panels, portable light-control con- 
soles, record turntables and inter- 
communication systems. 

Electrical contractors were Fisch- 
bach and Moore, with supervision 
by chief engineer Lawrence E. 
Grundy and project engineer Je- 
rome B. Donohue. General con- 
tractors were Steel Brothers Con- 
struction Co., Alhambra, Calif. 


PORTABLE DIMMER panels can be moved to any desired 
location in the speech-drama building, making it possible for 
students to utilize equipment in variety of TV or theatrical 
Flexibility and quality of entire electrical 
stallation compares favorably with professional standards. 


in- 
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How You Can Eliminate Fluorescent 
Ballast Noise Problems in Your Buildings 


Today’s trend toward higher levels of illumination—increas- 
ing the number of fixtures, lamps, and ballasts, or increasing 
the wattage of the lamp/ballast systems—makes fluorescent 
ballast sound a more and more important building con- 
sideration. 

Generz.| Electric wants you to take full advantage of 
modern lighting levels. At the same time, you should assure 
yourself that you can solve any audible ballast “hum” prob- 
lems in your lighting installation with minimum attention 
and effort. 


ALL YOU HAVE TO DO'S... 


1. Check each lighting installation while it is still on the 
drawing board with the General Electric Sound Rating Cal- 
culator* (see below) to predetermine whether ballast noise 
will be a problem, and... 
2. Specify the appropriate General Electric sound-rated 
ballasts for the installation. 

That’s it. By properly following this two-step procedure, 
you can predict and overcome potential ballast noise prob- 
lems before they exist. 

General Electric, with five years of highly successful ex- 
perience in the G-E Ballast Sound-control Program, is con- 
fident that this procedure will solve your ballast noise prob- 
lems. Here’s how the program works... 


THE GENERAL ELECTRIC BALLAST SOUND RATING CALCULATOR 
is based on data gathered from hundreds of lighting installa- 
tions over a period of many years. It provides a reliable in- 
dex of the magnitude of audible ballast sound when room 
variables such as size, ceiling materials, and number of fix- 
tures and ballasts are known. These calculations are keyed 
TO . 26 


GENERAL ELECTRIC’S BALLAST SOUND RATING SYSTEM. This 
system, initiated by General Electric in 1951, establishes a 
rigid scale of sound magnitude. Most Genera! Electric bal- 
last designs are carefully compared with this scale in actual 
fixture tests conducted in the only known anechoic sound 
chamber in the ballast industry. Each ballast design is thus 
“Sound-rated” “A” through “F,” ... “A” being quietest, and 
“F” being least quiet. 

The sound-rating scale—and for that matter, the whole 
sound-control program—is not an industry standard. General 
Electric has established its own sound standards, and com- 
pares the performance of General Electric ballasts with 
these standards. 

But the Sound-control Program doesn’t end here. In or- 
der to give you further assurance that you get the “quiet” 
you specified, General Electric has established an elabo- 
rate... 


DAILY PRODUCTION SOUND AUDIT. A daily sample of pro- 
duction units is carefully compared in sound performance 
with the G-E sound-rating standard—under controlled con- 
ditions in the anechoic sound chamber. This close check on 
possible manufacturing variations means you get the kind 
of sound performance that your Sound Rating Calculator 
promised. The final element in G.E.’s Sound-control Pro- 
gram is... 


BASIC ENGINEERING DESIGN. General Electric ballast de- 
sign engineers are constantly examining today’s ballast 
circuitry, trying to further minimize the inherent magnetic 
“hum” of core and coil assemblies. An example of the re- 


* Copyright 1956, General Electric Co. 


Progress /s Our Most Important Product 


GENERAL @® ELECTRIC 
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sults of this engineering effort is the recently announced 
“A” sound-rated 40-watt, rapid-start line. This popular fam- 
ily of General Electric ballasts was granted a G-E “A” 
sound rating as a result of basic circuit design that pro- 
duced a smaller and quieter core and coil. 


Materials are also an important sound-control factor. 
For example, the resilient asphaltic filling compound used in 
General Electric ballasts maintains excellent sound-absorbing 
characteristics over the entire life of the product. The new 
General Electric Bonus Line? ballasts, using this proved 
asphaltic filling compound, are designed to provide protec- 
tion against objectionable ballast end-of-life leaking and 
smoking, without sacrificing any sound performance. 


All this means that General Electric is truly concerned about 
ballast sound—and is investing heavily so you can stop being 
concerned with it yourself. Mail the coupon today for your 
General Electric Sound Rating Calculator, and start using it 
immediately. For more details, ask your local General Elec- 
tric Ballast Sales Engineer, or write Section 403-02, General 
Electric Company, Schenectady 5, New York. 


+ Trade-mark of General Electric Company 


ro 
| 


~ 


pallast SA __~Ts 


Calculator ~-_ 


GENERAL ELECTRIC SOUND RATING 
CALCULATOR 


This ingenious device was designed so you can always 
predict with 100% accuracy whether a lighting install- 
ation will present noise problems. You can use it for 
any indoor lighting application from extra-quiet broad- 
cast studios to noisy offices. On the easy-to-use circular 
slide rule you simply (1) dial in room “constant,” 
(ability of room to absorb noise); (2) number of 
ballasts and their sound rating and (3) given ambient 
noise level for your application. Steps 1 and 3 are 
immediately determined from tables which are part 
of calculator. 


——— 


| PLEASE SEND ME THE FREE BALLAST SOUND RATING 


CALCULATOR 


Mail coupon to: General Electric Co., 
Section B403-02, Schenectady 5, N. Y. 


NAME— 
COMPANY 
ADDRESS__— 
city — 
STATE-— 
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FOUND | 


IN ALL 
THE BEST 


PLYMOZONE 
PLYMPRENE “4% SPLICING 


NEOPRENE / 43 | COMPOUND 
SPLICING 5 hy aa 7 For maximum high voltage 


resistance to ozone.and moisture, 


S O M P O U N D ‘ \ f Plymozone ozone-resisting 


ouch splicing compound exceeds 

A highly weather-resistant \ . ASTM D-1373. Plymozone 

splicing tape for maximum protection withstands four times the ozone 
against oils, alkalies and concentration used as 

weather extremes. ASTM standard. 


PLYMOUTH 
SPECIAL (ASTM) 
SPLICING 


PLYMOUTH 


SPECIAL (ASTM) 
FRICTI 
Cae COMPOUND 


TAPE A high voltage rubber tape 
Guaranteed 821, feet per roll. guaranteed to exceed 
Exceeds all requirements of ASTM specification D-119 
ASTM D-69 and U.S. Government and U.S. Government 
Specification HH-T-101A. N specification HH-T-111C. 





e 


SLIPKNOT CW 
SLIPKNOT SLIPKNOT No. 7 
ALL-TEMPERATURE | tie sc a 


PLASTIC TAPE .007” thick 


0085” thick ff x. . a (fi, ®), The standard of the industry, 
No matter how cold the working § SA], in the FLIP-N-CUT® 
conditions, Slipknot CW Vinyl ‘ PLASTIC Instant Tape Dispenser. 
Electrical Tape remains flexible : ELECTRICAL Resists water, acids, 
and strips perfectly from the roll. : alkalies, oils, corrosion. 
A true all-temperature vinyl tape TAPE Molds totally around any 
with an application temperature ee ee er ee shape. Minimum dielectric 
range of —14°F. to +176°F. a — strength of 10,000 volts. 
Also SLIPKNOT No. 10 — .010” 
SOLD ONLY 
THRU 
RECOGNIZED 


SEND FOR SAMPLES ON YOUR LETTERHEAD 
PLYMOUTH RUBBER COMPANY, INC. 


QUALITY SINCE 1896 CANTON, MASSACHUSETTS 








Bench Bender Speeds Deck Work 


AND bending is still recognized 
as the quickest and easiest way 
to make offsets in electrical 

metallic tubing, particularly in the 
small branch-circuit sizes. On proj- 
ects where large numbers of iden- 
tical bends are required, such as 
deck work on apartment buildings, 
some form of a centralized bending 
station is set up to handle these 
repetitive operations on a mass- 
production basis. 

Such a facility was used by Gil- 
bert-Hodgman, Inc., Chicago, proj- 
ect electrical contractors on a 20- 
story reinforced-concrete apartment 
structure. To speed up raceway 
fabrication for deck installation, 
job foreman Robert Opfer trans- 
formed a conventional EMT bend- 
ing tool into a handy bench bender. 
Tubing was cut, reamed, bent and 
bundled at this station. Both 90° 
and 45° offsets were formed. The 
45’s provided laterals to baseboard 
outlet boxes to keep them above 
slab level and to permit final flush 
alignment with partition surfaces. 

Basic support for the bender 
bench is a rigid-conduit “horse” 
consisting of a 10-ft ridge of 14-in. 
pipe; two l-in. conduit legs in front 
(under bender) ; and two #-in. con- 
duit legs in back. Three conduit 


BENDER MECHANISM consists of: (1) pivoted conventional 
tubing retention sheave; (3) swing-out bar stop for 45 


rod stop for 90 
stop preset to offset height. 
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couplings welded together to form 
an inverted-V provide “sockets” for 
the legs. The bender assembly rests 
on the front legs. The remainder of 
the horse supports an 8-ft by 2-ft 
table of ?-in. plywood fastened to 
a welded bracket at the rear and a 
pipe clamp up front. This provides 
space for a tubing vise, cutting and 
reaming tools and a flat surface for 
tubing being fed into the bender. 
Table and bender are 41 in. above 
floor level. 

All bending is done in a hori- 
zontal plane at convenient working 
height. The bending tool pivots 
about a bolt through a steel assem- 
bly which also supports a tubing 
guide sheave and two bending-arm 
“stops.” One stops lever-arm travel 
at the proper point for a perfect 
right-angle bend. The other, a 
notched, pivoted flat bar can be 
swung into place for 45° offsets. 

Welded to the bending clamp at 
one end of the bending shoe is an 
adjustable threaded-bolt stop which 
can be preset for the proper offset 
height. Attached to the end of this 
stop is a flat-bar positioning saddle 
which is used for making 45° double 
offsets in a section of thin-wall 
conduit. With tubing stops preset 
and the flexible arrangement of 


tool; (2) 
stationary 


bending 
offsets; (4 


bends being formed in this photo; and (5) conduit positioning 


45° OFFSET is formed with same settings 
except that bar-stop (3) is swung into 
position to halt lever-arm travel at proper 
point for perfect 45° bend in tubing 


EXTENSION SADDLE 
used to posit 


nc a quit 
n flopped-over cond 
reverse 45 bend in 


for baseboard outlet 


BENCH BENDER on conduit horse permits 
mass-production of EMT offsets in branch- 
circuit raceways for multi-story apart- 
ment building wiring 
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of 


I'VE SEEN IT— 
YOU'LL LIKE 
THIS NEW LINE 





Ollie Windhorst, owner, Reddy Electric Co., Inc., Louisville, Kentucky 


General Electric's new “pre-engineered” radiant heating wire. 


High-quality radiant heating wire, in pre-engineered 
lengths for varying room sizes is featured in the pace-setting 
all-new line of electric comfort heating equipment— 
designed, engineered and manufactured by General Electric. 


These features make installation easy: (1) sturdy metal 
spool dispenser, (2) nameplates on wire and reel for fool- 
proof identification, (3) color coded wire with tape marker 
at center, (4) semi-rigid vinyl insulation on heating wire 
for maximum mechanical protection during installation, 
(5) type UF stranded wire power leads which eliminate 
use of loom, and (6) machine spliced and sealed leads for 
positive connection. 


FREE LITERATURE: for complete details and specifications, 
write 49-114-1 General Electric Company, Electric Comfort 
Heating Section, Appliance Park, Louisville 1, Kentucky. 
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GENERAL @@ ELECTRIC 


ELECTRICAL CONSTRUCTION AND MAINTENANCE . 





= S ARSE ees 

EMT BUNDLES of pre-cut and pre-bent 
lengths are ‘‘packaged’ at fabrication 
center, carried to installation deck and 
spotted to match layout requirements. 


lever-arm stops, 90° and 45° offsets 
can be made interchangeably, if 
necessary, Without making any in- 
termediate measurements or adjust- 
ments. 

Depending upon work progress, 
tubing can be cut and bent to meet 
individual apartment requirements 
or a complete deck. Fabricated sec- 
tions are then grouped into bundles 
for each apartment. 


Special Mercury 
Luminaire for 
Street Lighting 


Hollywood, Calif., the “town that 
glamour built,” has a new look in 
street lighting, for three miles of 
sidewalk bordering famed Holly- 
wood Blvd. are now illuminated to 
a brilliant 10-footcandle level; ap- 
proximately eight times its former 
night-time intensity. 

Heart of this conversion is a new 
2100-watt mercury luminaire con- 
taining three 700-watt deluxe white 
lamps developed specially for this 
installation. And, to create a color 
tone complimentary to most com- 
plexions and decorative patterns, 
special filter glass was used in addi- 
tion to lamp-bulb phosphors. Lamps 
have lifespan ratings of 10,000 
hours, or about 24 years of service, 
while luminaires are equipped with 
additional plug-in receptacles to ac- 
commodate special seasonal light- 
ing. When completed, the installa- 
tion will include over 150 units. 

Installation of these new fixtures 
is one of several civic moderniza- 
tion projects now in progress, a 
related one being the installation 
of 15,000 lineal feet of terrazzo side- 
walk which will contain the names 
and symbols of some 1200 stars 
from the fields of radio, television, 
recordings and motion pictures. 
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KNOW YOUR 
SYMBOLS 


¢ BullDog Pushmatic panels 


This symbol stands 


cos Give maximum 
itt. “on-the-job” flexibility 


for QUALITY 
Eneratemaas outa oP 








Look at all the residential circuit combinations you can wire 
with the PL12 Pushmatic Electri-Center! 


6-circuit electric heat 
(220-volt) 


24-circuit residential 
lighting panel 


100-amp main and 20 
100-amp main, range and 16 


100-amp main, range, 
dryer and 12 


100-amp main, range, dryer, 
water heater and 8 


See our ‘“‘Pushmatic Pocket Guide’’* for 
other panel and circuit combinations. 


With all BullDog Electri-Center® panels, you spaces. Result—Pushmatic breakers and Electri- 
get exceptional residential circuit flexibility. The Center panels answer all your residential circuit 
standard Single Pushmatic® circuit breaker puts a requirements .. . with no oer, 
110-volt lighting circuit in a single panel space... callbacks. 

the Duplex puts two in a single space... and 2-pole = *Send for a copy of the “Push- L pat 
Pushmatics, even 100-amp breakers, take but two matic Pocket Guide.” It’s free! Paty 


ITY 
QUAL Rr << AwaRO 
Rs 


BullDog Electric Products Division, 1-T-E Circuit Breaker Company, Box 177, Detroit 32, Mich. In Canada: 80 Clayson Rd., Toronto, Ont. Export Division: 13 East 40th St., New York 16, N. Y. 


I-T-E CIRCUIT BREAKER COMPANY 


BULLDOG ELECTRIC PRODUCTS DIVISION 





VAP-OIL-TITE CONNECTORS 


®@ for use with liquid-tight flexible, metallic conduit 


Abate alibi Sono oo 8 ALD oa te 


® absolute water and oil-tight seal — vapor, WALK OF FAME bordering Hollywood 
dust, grit can't penetrate 


Bivd., with names and symbols of 1200 
stars from the entertainment world dis- 
played along three miles of terrazo side- 
walk, will be lighted to intensity of 10 fc 
by special 3-lamp mercury-vapor lumin- 
aires created specially for this purpose. 
LARGE SIZES—242”, 3”, 4” To obtain most flattering color rendition, 
Straight style only. Double filter glass was specified in addition to 


a 7 O-ring neoprene seals pre- special lamp phosphors. 
STANDARD SIZES — %” to 2 vent foreign matter penetra- 


Available in 3 styles — straight, 90° tion—nothing can . . : 

angle and 45 male. ULL. a+ J.1.C. through! Extra Be shirt Electrical comaranser installing 

approved. Fit both EF and UA conduit. prevents damage to conduit. this lighting system was Newbery 

Seven sizes for each style from 3” to Three sizes, 242”, 3” and Electric of Los Angeles. Luminaires 

2” conveniently packaged in lots of 5 4” packaged individually — and lamps were designed by West- 

to 100, or by carton...priced right! at the right price! inghouse, while Pacific Union Metal 
supplied luminaire supports and 
pole extensions. 


Improved PF Capacitor 
Design Offers 
Advantages 


Recent improvements in the de- 
sign of low-voltage capacitors offer 
added advantages to installers and 
users of power-factor correction 
equipment. As a result, power-fac- 
tor correction can be achieved 
effectively and economically in 
many additional applications. 

In a report by G. R. Menkart, 
General Electric Co., pertinent con- 
siderations concerning low-voltage 
capacitor installations were dis- 
cussed. It was brought out that in 
many instances, low-voltage capaci- 
tors installed at the loads can pro- 
EASIEST TO APPLY--NEVER PULL APART vide a_ practical and_ efficient 
‘ installation. Individual circumstan- 
The only completely reusable connectors for OEM, replacement ces, of course, dictate the most de- 
and maintenance, and machinery applications where a positive sirable location and type of capa- 
seal against water and oil is a must! citor installation. However, when 
located near or at the load, indi- 
vidual units can be installed easily 
without special tools or handling 
equipment. In addition, it is usu- 
ally possible to install individual 
capacitors without disrupting elec- 
tric service to other loads. And 
because these capacitors (including 
dustproof and weatherproof types) 
are easily mounted and removed, 
their use facilitates redistribution 
of power-factor correction when 
plant load conditions change. 

It was pointed out that when se- 
lecting capacitors, their voltage 
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l 
IDEAL INDUSTRIES, Inc. @DFAD 
ANT 


1041-H Park Ave., Sycamore, III. 


DETAILS? Send Vap-Oil-Tite Catalog data 
«».. Send 
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New from Johns-Manville! 


THIS BRAND-NEW DISPENSER 
makes handling plastic electrical 
tape a revelation! Far safer, too, be- 
cause the cutter is permanently 
shielded ... can’t snag hands or 
clothes. 

From beginning to end, you’ll save 
time and trouble with J-M Dutch 
Brand Plastic Electrical Tape in this 
great new dispenser. And you’ll like 


A 
) 


J OHNS-MANVILLE 


DUTCH BRAND ELECTRICAL TAPE JN cts 


all ten of the big advantages shown 
on the right. 

But, see for yourself! Get all the 
facts on Dutch Brand® Plastic Elec- 
trical Tape in the handy new dis- 
penser from your J-M Dutch Brand 
Distributor. Or write to Dutch Brand 


Division, Johns-Manville, Box 359, 


New York 16, N. Y. In Canada: Port 
Credit, Ont. Cable: Johnmanvil. 


JOHNS-MANVILLE 


TEN IMPORTANT ADVANTAGES! 


1. Permanently shielded cutter! 
2. No moving parts to snag hands, 
clothes! 3. Can’t dull or clog! 
4. “Tape-and-tear” with one hand! 
&. Special “grip-strip” for faster 
starting! 6. Full 66’ of finest plas- 
tic electrical tape made! 7. Pre- 
loaded ... ready to go! s. Protects 
tape against dirt, grease! 9. Big 
center hole for easy handling! 10. 
COSTS NO MORE THAN TAPE ALONE! 






GUARDIAN 
1500 WATT 


Quartz /ite 


FLOODLIGHT 
with 
performance-proved 
efficiency 


pas. 





/ 


for all outdoor applications where 
high intensity and positive light 
pattern control are required 


Guardian’s new 1500 watt quartz/lite is small, but 
mighty. Just 12” high, 16%” wide, 6%” deep, this 
compact floodlight produces 33,000 lumens. And you 
get efficient, no-waste use of all that light. Excessive light 
spillage is eliminated, with Guardian’s positive 

light pattern control. 


Three models—wide, medium and narrow beams—offer 
complete application versatility. In addition, one mounting 
bracket provides for wall, pole, overhead or base mounting. 


The 1500 watt quartz/lite features all of the performance-proved 
efficiency and quality advantages which have enjoyed unqualified 
acceptance, in Guardian’s 500 watt quartz/lite. They include life- 

time durability . .. long lamp life (conservative rating: 2,000 hours) 
...and completely weather-sealed construction. Send for all the facts. 


WRITE TODAY FOR THE 1500 QUARTZ/LITE BULLETIN. ADDRESS DEPT. E. 


Guardian Light Company 


500 NORTH BLVD. . OAK PARK, ILLINOIS 


Representatives in All Principal Cities 
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ratings should be as close as possi- 
ble to the voltage that will be en- 
countered in service. Capacitors 
continuously operated at more than 
110% of their rated voltage sacri- 
fice life. On the other hand, capa- 
citors operated at less than rated 
voltages sacrifice considerable kvar 
output. 

Because the capacitor kvar out- 
put is proportional to the applied 
voltage, the most efficient operation 
will be obtained at the unit’s rated 
voltage. For example, when two 
capacitors having the same kvar 
rating, but with one rated 460 vo!ts 
and the other 480 volts, are ener- 
gized on a 480-volt supply, the kvar 
output of the one rated 460 volts 
will be 8% less than the one rated 
at 480 volts. This kvar output ratio 
holds true for 230 vs 240 volts and 
575 vs 600 volts. 

It was stated that the improved 
capacitors, besides having optimum 
voltage-level considerations incor- 
porated into their design, are also 
smaller and lighter and _ permit 
higher kvar output. The kvar out- 
put ratings have been increased to 
include a 25-kvar unit at 460 and 
575 volts. This means that, for 
a capacitor-bank installation, the 
number of units to be installed and 
interconnected is reduced, resulting 
in less installation time and costs. 
For example, where five 20-kvar 
units were previously required to 
make up a 100-kvar bank, the same 
rating can be achieved by installing 
four 25-kvar units. 

Other new advantages pointed 
out include integral high-capacity 
fuses and improved interconnection 
design. 


CHARLES H. HAYES president, and 
Henry F. Hopkins, vice president of The 
Electrical Estimators, Inc., Los Angeles, 
check take-off sheets against experience- 
based ‘‘rules of thumb” before totalizing 
basic material costs. Possibilities for 
error are minimized by use of special 
forms, efficient take-off procedures and 
excellent working conditions in their plan 
room. 
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PRODUCTION...CONSTRUCTION...MAINTENANCE 


’ Ad Sendo Grindage . — | | : a 11 Jig Saw 
whether the job’s drilling, sanding, sawing, 
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“a tag Saw “gees No. a Finishing Sander No. 8 Die Grinder 
or any other t 


: ¥ . : - 
“ 
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No. 60 Portable Grinder 


— THE BLACK & DECKER MFG. CO., Dept. 1208, Towson 4, Md. 


look Under 


Save time whenever you need a a : 

F:]| ~rocus-scecrase> | fa Send me information on. 
portable electric tool . . . simply | | in’Yellow Pages’| | 
call your local Black & Decker dis- ase 
tributor. He stocks over 125 tools 
and 3,000 accessories to give you complete 
selection, fast delivery, tool know-how and 
personal service. Or, for complete tool 
information mail coupon at right. 


Company 


Fe a ee Ee a a ee - 


Pe 1G> 


i ed ian 
\ * 
7 ft yeah, O Bench SOE ve = 
O Tapguns® ‘ Grinders (© Belt Sanders O Hommers 
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FOR ,’ 


YOUR 
WETTEST vc 
Jobs ” Wagner”® Silicone Rubber Insulated Motors 


/ 


Power-packed drip-proof polyphase motors that are exceptionally 
moisture-resistant...save you money in lower initial equipment 
cost for many applications 


These are motors that are built to take on 
and tame the toughest jobs. Big, job-rated 
motors, available in frames larger than 
445U, through 1000 horsepower. Perfect 
drives that can be used for station auxili- 
aries, in chemical plants, in rubber and 
paper mills and in the petroleum industry. 


With motor coils completely sealed in a 
jacket of silicone rubber and housed in 
a compact, drip-proof enclosure, these 
Wagner® motors are suitable for use in 
highly humid atmospheres. They perform 
perfectly even after long exposure, and at 
elevated temperatures. Since moisture does 
not penetrate their tough silicone jackets, 
they are now used for many installations 
that once required totally-enclosed motors. 
Silicone rubber insulated motors cost less 
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to buy than equivalent totally-enclosed fan 
cooled motors, since there is no need for 
expensive enclosures. 


But your savings don’t stop with initial 
cost. When rated to match normal load, 
Wagner silicone rubber insulated motors 
deliver rated horsepower at top efficiency. 
They have more overload capacity for tem- 
porary overloads... reduce downtime while 
they help keep production levels up. 

Like to hear the whole money-saving story 
of these dependable Wagner silicone rubber 
insulated motors? Call your Wagner Sales 
Engineer ...then settle back for some 
profitable listening. 


Wasner Electric Corporation 


6413 PLYMOUTH AVENUE, ST LOUIS 33. M0. USA. 
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Perforated Angles 
for Framing 


Mobile work benches, racks and 
storage shelves formed from per- 
forated angles and framing mem- 
bers are used extensively by Atlas 
Electric and Engineering Co., San 
Francisco, to facilitate movement 
of equipment and motors from one 
area to another, and to permit fast 
and easy reallocation of floorspace 
when shop rearrangement or nor- 
mal housekeeping routines dictate. 

Fabricated in the shop from slot- 
ted metal angles which are obtain- 
able with ready-to-assemble fac- 
tory-accurate right-angle bends, 
dimension marks and perforations, 
these various structures may be 
constructed with hand tools. 

All that is necessary for con- 
struction is a hacksaw for cutting 
angles to prescribed dimensions, as- 
sortments of hex-head bolts and 
nuts, a wrench for tightening same, 
plus factory-assembled casters. 

Subsequent disassembly of these 
units for shipping or for reforma- 
tion into other forms is unlikely, 


although this could be accomplished 
if need be, merely by removing bolts 


and collapsing assemblies for com- 
pact storage or movement. 

As noted in the accompanying 
photo, a sturdy work surface can 
be formed from wooden planks. Or, 
if surfaces with heat-, skid-, or 
impact-resistant properties are de- 
sired, surfaces can be additionally 
covered with metal, abrasive or 
rubber-sheets. 


HACKSAW and pliers, plus assortments 
of hex-head bolts and nuts are the sim- 
ple tools and mediums required for 
assembling pre-punched angles into use- 
ful tables, racks and shelves for shop use. 
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FLUORESCENT FIXTURES, 
secured to swinging booms, 
within the limits of the boom arc. 


Adjustable Lighting 
for Motor Shops 


Good lighting is a feature of Ed 
Kurze’s motor repair shop in San 
Jose. And, as indicated by the ac- 
companying photo, many of the in- 
dustrial fixtures are made adjust- 
able by (1) equipping them with 
canopy brackets that slide freely 
along supporting messenger wires, 
and (2) attaching the messenger 
wires to brackets secured to the 
underside of the swinging booms 
which are made of welded conduit 
sections and are pivoted at wall 
lines. 

Connection of fixtures to wall- 
mounted receptacle boxes is via 
long, flexible neoprene-jacketed 
cords. And, since booms can be 
swung 180 degrees, since fixtures 
can be moved to any desired posi- 
tion along the length of the lower 
boom arm, and since movement of 
the units is unhampered by non- 
flexible circuit connections, the 
various lighting units can be po- 
sitioned at will over any specific 
work area within the are of any 
specific boom. Since the shop is 
equipped with numerous such in- 
stallations in addition to close 
spacing of 4-lamp fluorescent banks 
above wall-placed work benches, 
Kurze employees have the benefit of 
ample lighting wherever they hap- 
pen to be working at the moment. 
Such an installation provides an 
effective, flexible lighting system. 


supported by messenger 
can be placed at will over any desired work area 


AS 


vs — 
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wires which in turn are 


Protection for 
3-Phase Motors 


Motor 
dollars 
schedules. 
able to install 
designed to 
against overloading. 
mon sense, because overloading 
forces motors to work harder than 
their capabilities, causing excessive 
current to flow through windings, 
resulting in temperature of wind- 
ings rising unduly and, eventually, 
contributing to the failure of in- 
sulation. 

Motor failure can also occur due 
to unbalanced motor currents 
caused by unequal internal motor 
windings, or from having too much 
single-phase equipment connected 
on the same power circuit. Motor 
burn-outs can also result from a 
break in one of the three wires car- 
rying power to a 3-phase motor, 
and this break can be located either 
within the motor-owner’s distribu- 
tion system or outside of his prem- 
ises in the lines of the utility sup- 
plying the power. 

These several facts are pointed 
out in pamphlet form to customers 
of the San Jose Armature Works, 
San Jose, Calif. Customers are 
further advised that the risk of 
burn-outs can be lessened by in- 
stalling protective devices of rec- 
ommended types in recommended 
numbers and locations. This basic 


both in 
work 


advis- 


failures are costly 
and in interrupted 
Therefore it is 
protective devices 
safeguard motors 
This is com- 
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easy fo install 
...in seconds 


Non-corroding 
plates and covers 


Individual covers 
— each outlet 
protected 


Aluminum finish 
Seal-tight construction 
Complete with weatherproof mat and mounting screw 


NEW ROYAL “Sta-Open”’ 


eeeeseeees 


Outdoor Weatherproof Devices 


Flip it open — it stays open! That’s why this new Royal “Sta-Open” 
weatherproof device is far easier and faster to install. Flip it shut, 
and powerful spring-action cover provides year-round, seal-tight 
protection for each outlet. Available in a full selection of receptacles, 
switches, and “Universal” cover plates . . . for new work or replace- 
ment. Dependable “Flip- 

Tite” (self-closing covers) 

eceptacles and “Universal” ELECTRIC TE! 
cover plates, also available. ae | 


Order from your whole- ROYAL ELECTRIC CORPORATION 
PAWTUCKET, RHODE ISLAND 


In Canada: 
Royal Electric Company (Quebec) Ltd., Pointe Claire, Quebee 





saler. 








Time delay 
thermal-type 
] fuses 





Fig.3 


PROTECTION for 3-phase motors against 
burn-out possibilities may be obtained 
with heat-activated overload relays, time- 
delay thermal-type fuses, or combina- 
tion thereof, as indicated in these 
sketches, 











instruction sheet likewise informs 
them that some practices formerly 
considered adequate for complete 
protection are not necessarily ade- 
quate under all conditions; such as 
the former practice of placing 
standard-type fuses in the three 
leads to a 3-phase motor, with heat- 
activated relays additionally located 
in two of the three legs. 

Present thinking, however, rec- 
ognizes the facts that (1) excessive 
current can flow through the one 
wire without the relay, and that 
(2) standard fuses designed to 
withstand severe short-circuit cur- 


| ¢rents are too large and too insensi- 


tive to respond to less-severe over- 
loads. 

The solution, customers are in- 
formed, is to provide current over- 
load protection in all three leads, 
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Now! Any old electric hammer 
is worth 60 or more trade-in 





Your Skil distributor is ready to give you a 
whopping big trade-in allowance on a new 
Skil Roto-Hammer—the fastest, easiest, low- 
est cost way to drill masonry holes! Yow ll 
actually receive $60 or more worth of Skil 
Hammer accessories as your trade-in for 
any old electric hammer, regardless of make, 
model or condition. 

Two Roto-Hammer models are available 





on a New Skil 


ROTO-HAMMER 


... the hammer that revolutionized masonry drilling 


—new, improved Model 726 (drills masonry 
holes from "4" to 114” diameter); Model 736 
(drills masonry holes from 4” to 314” dia.). 

See your Skil distributor NOW for com- 
plete information. But hurry! This sensational 
trade-in offer is for a limited time only! Look 
under ‘“‘Tools—Electric”’ in the Yellow Pages. 
Or write: Skil Corporation, Dept. 130H, 5033 
Elston Avenue, Chicago 30, Illinois. 


Only Skil Roto-Hammers have 3-way action 


Hammers with 


automatic power 
rotation. 

For fastest, lowest 
cost masonry drilling 
without tedious 
hand rotation of 

star drills. 





Hammers without 
rotation. 

For chiseling, 
channeling, slotting, 
demolition work, 
PYotele-t- Me) Mar-Tuiluil-ialale] 
jobs. 





Drills without 
hammering. 
For use same as 
a regular electric 
drill in boring 
wood, metal, 
other materials. 


SKIL 


POWER 9 TOOLS 


...and only Skil Roto- 
Hammers use 4 types 
of percussion-rotary 
bits...over 150 acces- 
sories in all for un- 
equalled versatility! 





try this 
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BENDING CIRCLES—INSIDE RADIUS 
*No. 5100 No. 5300 
Y2” Conduit or Pipe 26” | — 
~%” Conduit or Pipe 4%” 
1” Conduit or Pipe 5%” 
No. 5200 No. 5400 
1%” Conduit or Pipe r 6%" | EMT 8” 
1%” Conduit or Pipe 8%" EMT 10” dai 

















*/Hustrated 


pipe extends legs for any height desired 


Now... you can have the most convenient working height 


when you need it... where you need it. 

For SIZE... WEIGHT and HEIGHT you won't find 
another bender that will compare with the on-the-job capa- 
bilities of the Lidseen “Chicago” Bender. This rugged, port- 
able, simplified machine is of all welded steel construction. 

re are no loose parts to be lost or misplaced and 

only maintenance is an occasional drop of oil. This im- 
proved Lidseen Bender is lighter in weight, at least twice as 
fast as hydraulic and bends Aluminum or Steel Conduit 
equally well. And Price? Eminently reasonable... ask the 
electrician who is using one; he will tell you it’s the finest 


| ae 
tool available. 


Write for NEW fo/der on 
How to Bend Conduit 


NORTH CAROLINA 


ELECTRICAL CONSTRUCTION AND MAINTENANCE .. 


such protection achieved in two 
Ways as indicated by accompanying 
sketches. For example, heat-acti- 
vated overload relays can be in- 
stalled on all three motor leads 
(Fig. 1), or time-delay thermal- 
type fuses can be used (Fig. 2), 
or these two procedures may be 
combined as shown in Fig. 3, which 
features dual protection. 

It is noted that, in the West 
where irrigation pumping is fairly 
extensive, pumping panels made 
during the past few years have 
spaces provided for three relays, 
that the cost of a third relay is 
small, and that the installation is 
simple. On standard motor starters 
and older pumping panels, installa- 
tion of a third relay may require 
an additional reset mechanism and 
possibly a larger enclosure—the 
cost of which, while not minor, be- 
ing considerably less than replace- 
ment or repair of a burnt-out mo- 
tor. The pamphlet suggests that 
time-delay thermal-type fuses offer 
the simplest and most economical 
solution for protecting standard in- 
dustrial motor starters employing 
fuses, because they compare in cost 
favorably with standard-type fuses, 
and they provide both overload and 
short-circuit protection in a single 
device. 

In conclusion, customers of this 
repair shop are advised that motor 
efficiencies and lifespans can be 
safeguarded by: 

—placing motors in cool, well- 
ventilated surroundings to prevent 
excessive temperatures; 

—using correct lubricants in rec- 
ommended amounts, neither over- 
or under-greasing, and avoiding 
filling oil holes to the point where 
they drip; 

checking to see that voltage 
and frequency of the power supply 
coincide with motor characteris- 
tics; 

—installing proper wiring and 
fuses, making bolt connections tight 
and checking starter contacts and 
fuse clips for cleanliness and good 
contact surfaces; and 

—guarding against action of 
such foreign materials as water, 
acids, metal dust or abrasives 
reaching motor windings or clog- 
ging ventilation openings. 

Finally, customers are warned 
that although motors are designed 
to operate with minimum attention, 
they cannot be completely ignored, 
and that periodic inspections and 
reasonable care will pay dividends 
in the form of improved, prolonged 
service. In addition, preventive 
maintenance will reduce downtime 
of vital equipment. 
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When 2-Circuit wiring is required, 
insert blade of screwdriver in slot 
under cap, Then twist and lift, 
snapping off caps to expose break- 
off links as shown, 


2 


Then, using screwdriver, ‘‘flick’’ 
out brass break-off links as 
indicated. All four links must be 
removed in order to form separate 
circuits. 


© 


This special ‘‘Speedwire’’ ground- 
ing outlet will take up to eight 
No. 12 or No. 14 solid wires... 
it splices internally, thus elim- 
inating the need for external 
splicing. 





ELECTRIC inc. 
Glen Cove, L.!., New York 


tn Canada: E & H Sales Company, 9735 Jeanne Mance St., Montreal 12, P.Q. 
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LATER PROVES AGAIN... 
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Ni 


MEWS AMP. GROUNDING OUTLET 


INSTALLS FASTER... 
SPLICES INTERNALLY 


The Slater Model 880 15-Amp Duplex Grounding Outlet 
provides outstanding saving in installation time. Patented 
Speed Wire feature accommodates up to eight #12 or #14 
wire—permits internal splicing and completely eliminates 
the need for wire nuts on perimeter wiring jobs. Gives 
greater flexibility on switch legs, too. 


In addition, the 880 series feature patented side 
release, double wipe contacts, easy break-off links for 
separate circuits, captive mounting screws and most 
important—sensible price! 


ee 


4 Slater Electric Inc., Glen Cove, New York 
Want more i Dept. CH 


details on these Gentlemen: 
and over 600 Please send me a copy of the Ready 


other quality Reference Catalog of wiring devices. 
wiring devices? ; 


Mail the 
coupon 
today. i 
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GO UP 
TO BRING 
COSTS DOWN 
WITH ANACONDA 
AERIAL CABLE 





i. ~ 
\ Anaconda’s compact, self-sup- 
\ porting factory pre-assembled 
Tat aerial cable is installed as a 
b single unit. No field assembly is 
required—and no lashing oper- 
ation. In plants where the maze 
of pipes and other underground 
structures often make installa. 
tion of ducts or buried cable 
costly or difficult, this cable 
solves the problem. 
It’s fast, easy to install—par- 


































ticularly in crowded areas. You 
need only one assembly even for 
three-phase circuits. No special 
ducts, crossarms, or insulators 
are required. These advantages 
of Anaconda aerial cable will 
help when you bid on any job. 


You can attach Anaconda 
aerial cable directly to a pole or 
building-attached bracket, 

Type AB butyl insulation and 
Neoprene jacket affords resist- 
ance to moisture and heat. For 
the full story, call the Man 
from Anaconda today. Or 
write: Anaconda Wire & Cable 
Company, 25 Broadway, New 
York 4, New York; Depart- 
ment EFL-1-ECM, 61262C 


ASK THE MAN FROM 


ANACONDA 


FOR SELF-SUPPORTING AERIAL CABLE 
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NEW PRODUCTS 
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Your Nameand address will be reproduced and sent 
to the appropriate manufacturers. Illegible or incom- 
plete addresses may result in your not receiving the 


information you desire. 


NEW SUBSCRIPTION APPLICATION CARD 





Read your own 


personal copy. YES SIR! | want to know the latest electrical estimating, wiring and maintenance 


methods! Enter my subscription to ELECTRICAL CONSTRUCTION & MAINTENANCE 
Get the latest time and money- for a full year’s service (13 helpful issues) for only $3.* 


saving methods for 
® estimating 
® wiring NAME 

® maintenance 


every month in 


ELECTRICAL 
CONSTRUCTION and MAINTENANCE 


CITY 


CO. NAME 


Fill in this card 
and mail it TODAY! 


Please print — and fill out completely 


Home 


ADDRESS Business Please do not 


OUR MAIN BUSINESS IS 
1 am in charge of Electric Work _ YES NO Operate a Motor Service Shop? 


Person in charge of Elec. Work is YES [] NO 


Send No Money Now—Simply Mail Card Today! *“***/*! 


Check here for two years at $4* (You save $2 
ted States only. Canadian and overseas rates on request 
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(1) 


It is now possible to mount cir- 
cuit breakers as well as fusible 
switches and motor starters in 
QMB panelboards. Circuit break- 
ers are available in single and twin 
units, in ratings from 125-255 and 
15-100 amps respectively. Each 
unit is furnished in an individual 
steel enclosure with dead-front con- 
struction. For extra safety, plug-in 
units—both switches and circuit 
breakers—mount directly above 
starters, permitting interlocking. 
They accommodate reversing or 
non-reversing starters, Sizes 0 
through 4; plug-in circuit breakers 
through 225 amps; plug-in switches 
through 200 amps (600 amps 
bolted). Bulletin SD-80 is avail- 
able. 

Square D Company, 
Road, Lexington, Ky. 


Panelboards 


Mercer 


Motors (2) 


A complete line of totally en- 
closed, fan-cooled motors has been 
added to this line of Form G frac- 
tional hp motors. Motor line is 
ideal for industrial applications 
where dust or dirt is prevalent. 
Cooling is accomplished by an out- 
board fan directing an air stream 
over motor. Totally enclosed fan 
cooled motors with a resilient base 
and others with NEMA 56C end 
mounting are included in the line. 
Available in ratings from 3 to 1 hp 


ELECTRICAL CONSTRUCTION AND MAINTENANCE . 


Product News 


in NEMA-56 frame size, this line 
meets NEMA standards in capaci- 
tor-start and polyphase single-speed 
and split-phase single and 2-speed 
designs. All are rated continuous 
duty, 55 C rise. 

General Electric Co., Schenectady 
Biv. ¥. 


(3) 


A new bender, called the “Little 
Kicker,” No. 1810, makes offset 
bends in 4 in. EMT for entering 
switch and junction boxes, fuse 
boxes and other outlets. Both bends 
of offset are formed simultaneously 
by pressing down on handle. Bender 
weighs 54 Ibs. 

Greenlee Tool Co., Rockford, Il. 


(4) 


Immediate detection of accidental 
grounds on power lines is provided 
by the Brunt Ground detector and 
alarm. When instrument is wired 
to a power system, 3-phase indica- 
tor lamps on face glow with equal 
intensity. As a ground occurs, one 
of the lamps dims or goes out, indi- 
cating on which phase the ground 
has occurred. Simultaneously a red 
warning lamp flashes steadily and a 
relay actuates an audible signal 
(bell or horn) which should be con- 
nected to the instrument. Warning 
flash and audible signal continue 
until a reset button is pushed; red 
lamp glows until ground is cleared. 

Parr Manufacturing Corp., 40 
Austin St., Newark, N. J. 


Instrument 


CB Switchgear (5) 


A new design of power circuit 
breaker switchgear has been de- 
signed to meet the more severe re- 
quirements of modern electrical 
systems. Major feature is uprating 
of individual breaker sizes. Previ- 
ous standard sizes for units of this 
type were 225-, 600-, 1600-, 3000- 
and 4000-amp frame sizes. With the 
new line, ratings of the first three 
sizes have been raised to 400, 800 
and 2000 amps. A second feature is 
substantial increase in short-cir- 
cuit interrupting ratings, permit- 
ting selective coordination schemes 
at no premium. The three smaller 
breakers have IC ratings of 50,000 
asymmetrical rms amperes and the 
larger units are rated for 100,000 
amps. New design covers: stored- 
energy mechanism, ready change in 
setting of adjustable tripping de- 
vice, and coil structure. The line 
also includes a hoist integral with 
the switchgear housing to permit 
ready exchange of CB units by a 
single maintenance man. 

Federal Pacific Electric Company, 
50 Paris St., Newark 1, N. J. 


(6) 

A new Westinghouse-By-Frink 
square-frame incandescent down- 
light is now available. It can be 
supplied in sizes of 100, 150 or 300 
watts, prewired or unwired, and 
with frame of white enamel, alumi- 
num, or bronze. All surfaces except 
for frames are covered with a 
white baked-enamel finish. Available 
shielding includes an Alba-lite 55 
lens for even illumination with a 
wide spread, a Fresnel lens for 
minimum glare with a medium 
spread, and a dished opal shield for 
both down and ceiling illumination. 
Listed by UL. 

Frink Corporation, 211-63d St., 
Brooklyn 20, N. Y. 


Incandescent Light 
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JUMBO 
PLATES 


rete 


Jumbo-Plates are 30% 
larger...real handy when 
you're faced with over- 
sized holes or chipped 
plaster. Jumbo-Plates are 
available in all popular 
openings, and match 
Sierra's ‘‘D’’-line plastic, 
Stainless Steel, and 
Brass Plates. New 302 
Stainless for extra corro 
sion resistance. Keep a 
variety on hand—it pays. 


SIERRA 


ELECTRIC 


CORPORATION 

15100 SOUTH FIGUEROA STREET 

BOX 85, GARDENA, CALIFORNIA 
Write for more information and catalog 


Generators (7) 

A versatile new series of portable 
engine-generators is available in 
sizes of 1000, 2000, 3000 and 4000 
watts, ac, 3600 rpm. Features in- 
clude Briggs & Stratton engines, 
pull starter, protective carrying 
frame, rubber mounts and handy 
receptacles, with optional wheel dol- 
lies and housing also available. New 
1800-rpm series also available with 
sizes starting at 750 watts and up 
for electric, remote, demand start- 
ing and automatic transfer ar- 
rangements. Brochure is available. 

Katolight Corporation, Box 891, 
Mankato, Minn. 


¢ gt Shere. \ 
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Troffers (8) 
New Series R31 open-design re- 
cessed aluminum troffers have re- 
flectors and louver assemblies fin- 
ished by the Alzak process which 
provides a diffuse surface protected 
by a dense, hard coating of alumi- 
num oxide with a reflectance of 
more than 75%. Parabolic-con- 
toured aluminum blades increase 
lumens in useful areas. Housings 
are constructed of cold-rolled steel, 
die-formed in 4- and 8-ft lengths. 
Housings are sprayed and baked 
with 86% reflectance white enamel. 
Knockouts allow continuous wiring 
of end-to-end mounted fixtures. 
Catalog sheet is available. 
Litecraft Manufacturing Corp., 
100 Dayton Ave., Passaic, N. J. 


Enclosures (9) 

NEMA 12 panel enclosures for 
mounting the new externally oper- 
ated disconnect switches are now 
available. A front mounting dis- 
connect means such as the new 
Square D Class 9421 or Westing- 
house Class 99-120 provides a 


safety device for control enclosures. 
When installed in enclosure, handle 
is never separated from disconnect 
mechanism and can be locked in 
“off” position when door is open or 
closed. Door is positively latched 
with a 2- or 3-point operating 
mechanism, but a “bypass” allows 
authorized inspection or service in 
“on” position. Oil- and dust-tight 
enclosures are formed from 12- or 
14-gauge steel with welded seams 
and gasketed door. Box sizes run 
from 20 by 20 in. up to 60 by 37 in. 
in varying depths. 

Hoffman Engineering 
Anoka, Minn. 


Corp., 


Magnet Wire (10) 


A new ML film-coated magnet 
wire which affords continuous high- 
temperature operation up to 250C, 
and resists heat shock up to 425C 
has been introduced. The heat sta- 
bility of the new ML makes it 
adaptable to high-temperature ap- 
plications, also provides for reduc- 
tion in electric motor sizes. ML has 
high chemical resistance making it 
suitable for most types of encapsu- 
lated windings. It is available in 
all sizes of round, square and rec- 
tangular magnet wires. Film addi- 
tion is single, heavy, triple, or 
quadruple, conforming with NEMA 
specifications. 

Anaconda Wire and Cable Co., 25 


Broadway, New York 4, N. Y. 


Connectors (11) 

New pressure wire connectors for 
aluminum or copper conductors. All 
of the 100-, 125-, 150- and 200-amp 
fusible and circuit-breaker service 
entrance devices are equipped with 
these new connectors. Features 
are: made of plated copper; travel- 
ing pressure plate is attached to 
screw; screw is in raised position 
when installed on devices; listed by 
UL; connectors are being installed 
on both the line side and neutral 
position. 

Wadsworth Electric 
Inc., Covington, Ky. 


Mfg. Co., 
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LOWEST TOTAL COST 


The Multi-Vent system's uni design and engi- 
neering enables you to gain the advantages of 
combining light and air d 


air distribution at lowest 


cost. This applies to initial installation, operation, 


whether the totals be 
compared with separate ms T 


lighting 


and maintenance costs 


r providing 


tallation 

jropped through 
Wing 2 Troffe 
hrough 5"’ knock- 


attached 


YOU THESE 


THE MULTI-VENT SYSTEM OF LIGHTING AND AIR DIFFUSION 


THIS SYSTEM IS AVAILABLE FROM T 


HE FOLLOWING MANUFACTURERS: 
COLUMBIA, Columbia Lighting, Spokane, Washington 
MILLER, The Miller Co., Meriden, Connecticut 


PYLE-NATIONAL, The Pyle-National Company, 1334 N. Kostner Avenue, Chicago 517, Illinois 


ago 
SYLVANIA, Sylvania Electric Products, Inc., Wheeling 


, West Virginia 
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New Installation Economy 
For Difficult Mounting Jobs! 
Save Time and end guesswork with 


“SIZE-MARKED"“ 


MINERALLAC 


* Scissor Clips 
* Two-Piece Stud Clips 
* Min-A-Clips 


Minerallac is the originator of the most complete 
and most imitated line of clips on the market today. 
Minerallac Clips are the answer to the problem of 
hanging fixtures, etc. on T-Bar Grid Ceilings—Bulb- 
T-Iron or Beams—and installing conduit, pipe, boxes 
and fixtures on “Poured Deck Type Roofs.” 


Two-Piece 
Stud 
Clbps 


Min-A-Clips 


MINERALLAC SCISSOR CLIPS 

For hanging fixtures, etc. on T-Bar Grid Ceil- 
ings. A two-piece clip for mounting fixtures, 
boxes or conduit hangers to a l-inch T-Bar. 
Easy to install. Locks in place. Test loads over 
100 Ibs. Zinc plated steel. 


MINERALLAC TWO-PIECE STUD CLIPS 
For mounting boxes, hangers or fixtures to 

ulb Tee Irons or Beams heavier than the 1- 
inch T-Bar. This clip will fit flanges 15%” to 
2%," width and up to *%" thick. Test load over 
100 lbs. Zinc plated steel. 


MINERALLAC MIN-A-CLIPS 

The most efficient and economical method for 
installing conduit or pipe on Bulb Tee Irons of 
**Poured Gypsum Deck Type Roofs’’. Hanger 
turns on rivet, eliminating many bends. Safe 
load 30 Ibs. Zinc plated steel. 


Exclusive Feature! 


Each Minerallac fitting is “SIZE-MARKED”. All are 
clearly and individually stamped with its exact size for 
immediate identification and quick and easy handling. 
Ends time-c ing guess- 
work and cost! matchesin 
the stock room and on the job. 


WHEN IT’S 


YOU CAN 
BE SURE! 


SHH SEH ESE SHH SEHE SES EHEHE EES ESE SEBEL ESE 


Order from Your Electrical Wholesaler 
LITERATURE OR SAMPLE ON REQUEST 


MINERALLAC CZazice COMPANY 


25 N. PEORIA STREET ¢ CHICAGO 7, ILLINOIS 
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(12) 

A recessed lighting fixture, called 
‘tamper-proof Uni-Frame,” is suit- 
able for indoor handball courts. It 
uses a concave lens which is un- 
breakable and unchippable. Uni- 
Frame is available in two sizes: a 
10-in. fixture for a 100- or 150-watt 
lamp, and a 12-in. fixture for a 200- 
or 300-watt lamp. The 10-in., with 
frame, fits a standard 12-in. tile 
opening. Frame is available in a 
baked white or natural aluminum 
finish. 

Day-Brite Lighting, Inc., 6260 N. 
Broadway, St. Louis 15, Mo. 


Lighting Fixture 


Conduit (13) 


“Color-coded” Sherarduct con- 
duit, with MVC-1 coating, has been 
introduced. This is a rigid steel 
conduit, available in all sizes in a 
choice of five colors, with match- 
ing elbows and couplings. Product 
was developed to provide color-cod- 
ing of conduit runs in factories and 
other industrial locations, such as 
in distinguishing runs carrying 
electrical lines from those carrying 
telephone or intercom lines. 

National Electric Div., H. K. Por- 
ter Co., Porter Bldg., Pittsburgh, 
Pa. 


Receptacle and Plug (14) 


Type EHR receptable and Type 
EHP plug are designed to meet the 
requirements of NFPA Bulletin 56. 
The  explosion-proof receptacle, 
used in combination with a wash- 
able, watertight plug, combines the 
hospital feature of asepsis with 
the extra protection of a grounded, 
keyed and flame-tight electrical re- 
ceptacle. The EHP plug is espe- 
cially keyed so that it is the only 
plug that will actuate the EHR 
receptacle, but the EHP plug can 
also be used in standard non-ex- 
plosion-proof Hubbellock recepta- 
cles. Its 3-wire construction offers 
safety of equipment grounding. 

Crouse-Hinds Company, Syracuse 
Oa 


(15) 
rotating ac ma- 
chines against line surges caused 
by switching, faults, or lightning, 
using a factory preassembled pro- 
tection device (Surgepak), has 
been announced. Protective units, 
custom designed for each applica- 
tion, are attached and wired into 
the circuit of rotating ac machines 
by either machine manufacturer or 
user. Ratings are available for sys- 
tem voltages from 2400 to 13,800 
volts. Device is equipped for a 3- 
phase installation, one lightning ar- 
rester and one capacitor tied in 
parallel to ground on each phase, 
with isolated buses and common 
ground connection. 

Westinghouse Electric Corp., 
P. O. Box 2099, Pittsburgh 30, Pa. 


Line Protection 
Protection for 


Starter (16) 


Multiple-step interlocking in door 
and switch design plus visible-blade 
disconnect feature in new combina- 
tion starter for industrial applica- 
tions. Designed to meet NEMA-12 
industrial, and NEMA-5, dust-tight, 
standards, the starter is available 
with size 0, 1 or 2 contactors and 
30- or 60-amp disconnects. Addi- 
tional optionals offered include 
third-line overload protection, dual 
control-circuit fusing, and extra 
transformer capacity. 

Clark Controller Company, 
East 152d St., Cleveland 10, 


1146 
Ohio 


Brake (17) 
New 55,200 series of disc brake 
units has been introduced. They 
offer brake users a floor mounted, 
through-shaft brake with its own 
ball bearing mounted shaft. In- 
tended primarily for applications 
where it is necessary to drive 
through brake, this model mini- 
mizes alignment problems. The ac 
operated brakes are available in 
torque ratings of 13, 3, 6, 9, 10 and 
15 lbs ft. 
Stearns 
Broadway, 


Electric 
Milwaukee 2, 


Corp., 120 N. 
Wis. 
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Plug in breakers and fuses, p iy t] 
mount surface or flush 


all with one basic box 


Now General Electric gives you the widest choice in service 
entrance equipment: “TWIN*” circuit breaker load centers... 
fuse puller panels and the new 4-in-1* Breaker/Fuse Panels. 


*Trade Mark of General Electric Company 


GENERAL @@) ELECTRIC 
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Typical Breaker/Fuse Panel . . . Cat. No. TP1612, Mix Breakers and.Fuses . . . Cat. No. TP1612 with 
shipped complete with box, front, interior; accepts both back-fed 100-amp main breaker, three 2-pole TQL 
breakers and new G-E plug-in Fuse Blocks. Shown at breakers, plus nine plug fuses—all in the same box. Only 
right are three ways to assemble this panel. new G-E Breaker/Fuse Panels offer versatility like this! 


New Flush Frame Locks 
Around Box, Hides Rough 
Plaster, Assures Neat Job. 


Here’s dual mounting versatility: 
For flush installations, frame locks 
tight around box. Stud mounting 
ceneeac@pececrers | ears automatically position box for 
¥2-inch drywall — save time and 
labor . . . Nails quickly to studs. 
For surface jobs, simply discard 





flush frame. It’s as simple as that! 


Complete Line 100, 125, 150, 
200 amperes, 12 to 40 circuits. 
Main-lugs-only, split bus and main 
disconnect models cover full range 
of applications. 
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BREAKERS, FUSES...OR BOTH! 
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All Fusible . . . In the same ,TP1612 panel another All Breakers . . . Another way to wire the TP1612: plug 
choice is one 60-amp, three 30-amp pullers, plus 12 plug in 100-amp breaker (connect line wires to breaker loa:! 
fusés. You plug in new G-E fuse blocks just like breakers terminals for backfed main), plus three 2-pole TQL’s ana 
— this is only one of many combinations possible. 6 “TWIN” breakers, providing 12 lighting circuits 


A BOLD NEW APPROACH 10 VERSATILITY... 


Basic 4-in-1 Idea: With a single catalog number you order a combination flush-surface 
panel which accepts plug-in breakers, fuse blocks or both! 

Wide Choice of Plug-in Units: Breaker/Fuse Panels accept any combination of these 
plug-in units... 

@ 30- and 60-amp fuse pullers (horsepower rated) 

@ 2- and 3-circuit plug fuse blocks 

@ 2-pole circuit breakers, 10 to 100 amperes 

@ Single-pole TQL and ‘‘TWIN” circuit breakers 

Bonus Installation Time-Savers: Snap-out front shield; stud mounting ears; reversible box 
and front; spring-mounted, snap-out interior; removable door; full sequence phasing. 
All panels are U/L listed and meet NEC non-interchangeability requirements. Avail- 
able now from your General Electric distributor. Circuit Protective Devices Dept., 
General Electric Co.. Plainville, Conn 


GENERAL @@ ELECTRIC 
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Faster cuts mean time 
saved on each job. 
Cleaner cuts eliminate 
costly post-installation 
repairs. No. 404 
Impact Drill produces 
Straight smooth 
cylindrical holes 
without chipping, 
fracturing, breaking 
or spalling the ma- 
terial. Cuts precise 
openings for pipes, 
conduit, cables, 
dowels, anchors, etc 
High-frequency 
impacts, combined 
with high-speed 
rotation, create a 
non-destructive, 
disintegrating action. 
Drills any masonry 
material, even 
reinforced concrete! 
RANGE: 3/16” to 4” 
diameter holes 
WEIGHT: Only 25 Ibs 
Bores to extreme 
depths! See it at your 
Supplier's, or write 
Stanley Electric Tools, 
Division of The 
Stanley Works, 
878Myrtle Street, 
New Britain, 
Connecticut 
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... even through 
REINFORCED 
ete) [ed igs 


NEW! wo. aos 
IMPACT DRILL 


out-performs any portable 
drill or hammer cutting 
through reinforced concrete, 
brick, rock, masonry. 
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STANLEY ELECTRIC TOOLS 
Division of The Stanley Works 


NEW BRITAIN, CONNECTICUT 


Lighting Fixtures (18) 

A new shallow recessed troffer 
series of fixtures have an over-all 
maximum depth of 5 in. Troffers 
are supported with a new “retract- 
able-adjustable” side lug hanger. 
Hanger can be adapted to nearly all 
known ceiling systems. Door frames 
butt end to end for continuous row 
installations. Troffer available in 12 
and 24 in. widths for rapid start, 
slimline or high output lamps. Bal- 
lasts can be mounted to troffer body 
or wireway cover. Available with 
plastic louvers, Holophane lens, 
Corning lens, Diatex low bright 
plastic lens, Pristex low brightness 
lens, ribbed Albalite glass and 
dished acrylic plastic diffuser. 

Mitchell Lighting Division, 
Compco Corp., 1800 N. Spaulding 
Ave., Chicago 47, Ill. 


Switches (19) 


ASCO* mechanically held auto- 
matic transfer switches are now 
manufactured in 1200-, 1600- and 
2000-amp sizes. These 2- and 3-pole 
switches are listed to 600 volts ac, 
250 volts de. Switches are open 
type, minimum width, vertical tan- 
dem types, particularly suitable for 
control centers. On single phase or 
de, 3-wire systems, normal voltage 
is Supervised across the live lines. 
Bulletin 906-105 is available. 

Automatic Switch Company, Flor- 
ham Park, N. J. 


Gear Motor (20) 


A complete line of Radicon gear 
motors, motorized versions of the 
Radicon worm gear reducers which 
feature center distances as low as 
14-in., has been introduced. Units 
incorporate all features of regular 
Radicon gear reducers. Three se- 
ries are available: MO, single re- 
duction, fixed base; MHU, helical 
worm, fixed base; and MA, single 
reduction, adaptable. Drive motors 
supplied are standard NEMA flange 
type, available in a variety of mo- 
tor enclosures. 

Foote Bros. Gear and Machine 
Corp., 4545 S. Western Blvd., Chi- 
cago 9, Ill. 





Speed Variator (21) 


Utilizing an integral “pancake” 
style motor, the new motorized 
speed variator design insures pre- 
cise speed setting. It provides vari- 
able output speeds with 9:1 and 6:1 
ranges. The line is available in 
sizes from 34 to 15 hp. Motors are 
ac radial air gap design and con- 
form to NEMA design “B” speci- 
fications. Power is transmitted 
through input shaft to a beveled 
drive disc in contact with axle- 
mounted alloy steel drive balls. 

Cleveland Worm & Gear Div., 
Eaton Mfg. Co., 300 East 80th St., 
Cleveland 4, Ohio 


Tool (22) 


Designed for use in wiring any 
type, any length conduit 4 in. 
through 4 in. I. D., the new Jet- 
master combines the separate tools 
of the Jet line method into one 
portable unit. New unit does the 
work of the Jet line gun, cylinder 
and underground. All necessary fit- 
tings, adapters and accessories are 
included, as well as a 500-ft reel 
of Poly rope and 25-lb CO2 tank 
for power supply. 

Jet Line Products, Inc., 305 
Foster Ave., Charlotte 3, N. C. 














Outlet (23) 


A 3-wire clock hanger outlet 
meets the new code requirements 
and is listed by UL. It comes com- 
plete with wire leads for installa- 
tion and is available in six metal 
finishes. Rated at 15 amps, 125 
volts, the outlet utilizes a snap-in 
3-wire U-ground receptacle recessed 
in a large cup opening which holds 
male plug and surplus wire. Hang- 
er prong is an integral part of 
plate and, together with recessed 
cup, allows flush mounting. Cata- 
log sheets are available. 

Bell Electric Co., 5735 S. Clare- 
mont Ave., Chicago 36, IIl. 








ELECTRICAL CONSTRUCTION AND MAINTENANCE ... AUGUST, 1961 


UNEQUALLED FOR FEATURES AND PERFORMANCE 


eee RFO 
Here is performance you can count on 
... to start, stop, and protect your motor 
uuder your environmental conditions! 
General Electric’s draw-out Limitamp 
ccntrol, rated 2300- to 4600-volts for 
a-c motors up to 3000 hp, interrupts in 
the first 2 cycle. Current is limited in 
the first 4% cycle. EJ-2 fuses—the 
standard of excellence—give you this 
dependable short-circuit protection. 
Performance of the draw-out con- 
tactor is outstanding under all load 


ed it—with Limitamp control 


conditions—from small motors running 
light to large motors at “locked rotor.” 
A new blow-out structure and an im- 
proved arc chute with superior extin- 
guishing action provides this improved 
performance. What’s more, the new 
Limitamp contactor meets a 60-kv base 
impulse level. 

Complete design coordination and 
exhaustive testing in General Electric’s 
high voltage laboratories of bus, cable, 
current transformers, contactors, fuses, 


insulators, and overload relays means 
top protection for men and equipment! 
Ask your G-E sales representative 
about other advanced-design operation, 
installation, and maintenance features 
of new Limitamp control. Or, write to- 
day to Section 783-26, General Electric 
Company, Schenectady, New York for 
descriptive Bulletin GEA-6893. 


Industry Control Dept., Salem, Va. 


* Reg. Trade-mark of General Electric Co 


Progress /s Our Most Important Product 
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PLM Type ACSJ-15 
Cable Splicing Kit 


FLUNG 
AUG 


CASING 


™ GLAND 
mut 


5 to 23kv cable splices to make? 


There's Pp] ai Kit 


to simplify the job! 


Splicing armored cable . . . non-metallic sheathed cable . . . lead-covered 
cable? There's a PLM Splicing Kit to simplify the job and insure correctly 
designed splices with a minimum of time and effort! Each PLM Splice Kit 
contains all materials needed for making one correctly-designed splice (in- 


cluding aluminum or galvanized steel casing), together with clear, step-by- 
step instructions for making it. Need for ordering or stocking many separate 
items is eliminated. 

PLM Splicing Kits, complete with casings, are also supplied for making 3 and 
4-way splices with armored cable. PLM kits and fittings are fully listed and 
described in PLM 52-page catalog 301. Write on letterhead for your copy. 


] TERMINATING AND 
)) IN SPLICING ACCESSORIES 
en, ae a 
| Ly Mducly , Gre 


3875 WEST 150th STREET « CLEVELAND 11, OHIO | 





Connectors (24) 

A new line of rotary connectors 
has been announced, Connector is a 
non-separable, rotary connector for 
polyphase applications. It can be 
used for continuous rotation in 
either direction up to 1,000 rpm or 
for oscillatory motion. Present con- 
struction is 4-wire, 3-phase having 
a maximum rating of 10 amps at 
250 volts. Continuous supply is 
maintained by four silver-graphite 
brushes mating with silver-plated 
slip rings. 

Frankel Engineering Labora- 
tories, Inc., Reading, Pa. 


Prismatic Lens (25) 


A new light control prismatic 
lens called Skylens is available. 
Color corrected lens creates a na- 
tural light with an indoor-outdoor 
environment. Additional features 
are: UL approved non-combustible 
material can be used under sprin- 
klers; acoustical absorption in 
double panel design; made of Life- 
guard-150 double laminated mate- 
rial; fits all standard 2- by 2-ft 
modules for both lighting fixtures 
and ceilings. 

Lightonics, Box 7211, Oakland 1, 
Calif. 


Lighting Fixtures (26) 


A line of explosion-proof light- 
ing fixtures for extremely hazard- 
ous areas—Class I, Group A 
acetylene) and Group B (hydro- 
gen)—has been developed. Series 
“E” fixtures are available in pen- 
dant, ceiling, bracket and concrete 
types; With openings for 4 in., 

in. and 1 in, conduit; and with 
various types of steel porcelain 
enamel reflectors, accommodating 
150- and 200-watt lamp sizes. All 
cast parts are alumiumn. 

Killark Electric Manufacturing 
Co., 3940 Easton Ave., St. Louis 13, 
Mo. 
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Fluorescent Fixture (27) 

Semi-direct HQ fluorescent fix- 
ture features 800 ma high output 
and 1500 ma very high output 
lamps. Fixtures are supplied with 
stems and canopies for pendant 
mounting approximately 18 in. be- 
low ceiling. Shielding available in 
15° by 45° plastic louvers or diffuse 
polystyrene panels for offices, engi- 
neering drafting rooms, schools, 
control centers, stores and other 
commercial lighting applications. 

Sylvania Lighting Fixtures 
Wheeling, W. Va. 


Enclosures (28) 
New NEMA Type 12 terminal en- 
closures and JIC terminal kits have 
been added to the Boss line. Enclo- 
sures come in six stock sizes, rang- 
ing from 16- by 12- by 6-in. to 30- 
by 24- by 6-in., accommodating 
from two to five vertical straps and 
providing up to 180 terminals in 
the largest box. Interior of enclo- 
sure, including brackets and straps, 
is finished in white baked enamel; 
exterior is gray prime coat. JIC 
terminal kits, for assembly in 
standard Boss JIC boxes, include 
brackets which screw into panel 
mounting studs. They are available 
with or without terminal blocks. 
Huenefeld Co., 2701 Spring Grove 
Avenue, Cincinnati 25, Ohio 


Trolleys (29) 


A reduction in maintenance time 
has been made possible through the 
incorporation of Ever-lok recepta- 
cles in crane and hoist type and 
transfer type trolleys used with the 
100-amp Feedrail ‘Trolley Busway” 
and “Crane and Hoist Electrifica- 
tion” systems. A twist of wrist and 
locking device releases plug fitting 
into receptacle. Trolley is then 
lowered through track “door” sec- 
tion. Trolleys are wired complete 
with 20- or 30-amp receptacles, as 
desired, and are available in two 
or three poles. Literature is avail- 
able. 

Feedrail Corporation, 125 Bar- 
clay St., New York 7, N. Y. 


surgical instrument 


precision 


® 
Long-reach Precision Pliers... 


You’ll do hundreds of electrical jobs 
easier, faster with these specially de- 
signed pliers by CHANNELLOCK. 
You’ll like the surgical instrument pre- 
cision with which they are crafted... 
the long reach . . . the hand-honed, 
specially hardened cutting edges... 
the comfortable ‘‘feel’”’ of the blue 
plastic grips. And best of all, you’ll 
like the price . .. no more than 
standard design pliers. Ask your tool 
supplier for specially designed 
CHANNELLOCK Electronics 
Pliers. If he’s out of them, ask him 

to order them for you. 


Write for Catalog of Complete Line of Pliers 


MR MEADVILLE 6, PENNSYLVANIA 
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UTILITY 
ALL-STEEL BODIES 





LINE-CONSTRUCTION BODY 
available in 9’ to 14’6” lengths with mechanical 
or hydraulic winch and derrick, or any other special 
or custom equipment desired. Compartments can 
be arranged to your specifications. 


SERVICE BODIES 
; for ¥2-, 34-, and 1-ton chassis. Electrically 
welded into one unit with six waterproof compart- 
recessed paddle handles keyed alike and 
fender skirt protected with die-formed rolled edges 
Built for safe, dependable service . . . will out- 


last several chassis 


$ SIDE BOXES 


For all pick-up trucks, including the new compacts. 
Watertight compartments . . . double panel doors 

- recessed paddle handles with cylinder locks 
keyed alike. Eleven types, seven lengths available. 


YOU CAN BE SURE OF QUALITY MATERIALS AND WORK- 
™ MANSHIP WHEN YOU SPECIFY KOENIG PRODUCTS 


Write for literature and specific information today 


ocay. 


IRON WORKS, Inc. 





P. O. BOX 7726 
Dept. A 
HOUSTON 7, TEXAS 





LINE-FLEX 


CABLE SUSPENSION SYSTEM 


... for industrial, mining 
and other applications 


CHECK THESE ADVANTAGES — 

* NO INSTALLATION EQUIPMENT NEEDED! 

* SAVES TIME—CUTS LABOR COSTS! 

* DESIGNED FOR FLEXIBLE OR RIGID USE! 

* PERMITS INCREASED CURRENT-CARRYING CAPACITY! 


Unique, lightweight LINE-FLEX offers obstacle- 
avoiding flexibility in one plane and non-sag rigid- 
ity in the other! Requiring no special equipment, 
tools or training to install, it can be used in non- 
supported rigid lengths of up to 14 ft. or in 
catenary applications of up to 400 ft. INSTALLS 
IN UP TO 25% LESS TIME! Several hundred feet 
of cable can be pulled through up to three 90 
bends by a 2-man crew without damage or dis- 
tortion. Available in 2, 3 and 4”-dia. Galvaneal or 
Stainless Steel with full line of fittings 

and accessories 


INVESTIGATE LINE-FLEX! WRITE FOR FREE CATALOG TODAY! 


LINE-FLEX DIVISION OF 


PERFECT-LINE MANUFACTURING CORP. 


OLD COUNTRY ROAD & RAILROAD AVE. e HICKSVILLE, N. Y. @ WE 1-3330 








Floodlight 


A new high-intensity floodlight 
using a 1500-watt Quartz Iodine 
lamp is now available for a wide 
range of applications. Housing 
measures 162 in. wide by 12 in. 
high by 6{ in. deep. It can be sup- 
plied as wide-, medium- or narrow- 
beam units. Each of the three 
models can be pole, wall, overhead 
or base mounted with same mount- 
ing bracket—providing a_ useful 
light source for both indoor and 
outdoor use. In almost every mount- 
ing situation, 180° vertical aiming 
adjustment is possible. Construc- 
tion is weather-tight. For installa- 
tions where 240 or 277 volts are not 
available, a transformer is available 
to step-up to the necessary voltage. 

Guardian Light Co., 500 North 
Blvd., Oak Park, Ill. 


Splicing Compound (31) 

A new Neoprene splicing com- 
pound, called “Plymprene,” is a 
weather-resistant prime insulation 
compound. Tape gives protection 
against oils, alkalies and weather 
extremes. It is designed for use 
under any of the standard Slipknot 
or Plymouth electrical tapes. It has 
a tensile strength of 300 lbs per 
sq in. Tape is available in 30-ft 
by #-in. rolls, packed in individual 
round tins. 

Plymouth Rubber Company, Inc., 

Revere St., Canton, Mass. 


Actuator (32) 

A new electromechanical Poly- 
noid linear actuator is designed to 
meet a wide range of requirements. 
Six models featuring different 
stroke lengths and output forces 
are available for testing, evalua- 
tion and prototype use. They op- 
erate on standard ac voltage and 
are furnished for foot mounting. 

Skinner Precision Industries, 
Inc., New Britain, Conn. 
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Pushbutton Station (33) 


An explosion-proof, NEMA 7, 
lighted pushbutton station for use 
in hazardous areas has been de- 
veloped. Designed for heavy duty 
Class 1, Group D service, the unit 
is completely weatherproof and may 
be used as either a push-to-test pi- 
lot light or as a combination push- 
button and pilot light. It is avail- 
able in Nelson’s line of heavy duty 
explosion-proof pushbutton — en- 
closures, up to seven units, or as 
many as 49 separate units may be 
mounted in a single explosion-proof 
junction box. All standard colors 
are available in the molded glass 
lenses. Units are designed for use 
at 110, 220 or 440 volts. 

Nelson Electric Manufacturing 
Co., P. 0. Box 5385, Tulsa, Okla. 


Luminaires (34) 

Styled mercury luminaires, rated 
100 watts, are available to supple- 
ment the units rated 700 or 1000 
watts. They are furnished in an 
aluminum finish or a choice of six 
pastel decorative colors. They are 
equipped with scientifically de- 
signed glass refractors, one for 400- 
watt lamps and one for 700- or 
1000-watt lamps. They have an in- 
ternal ballast; mount directly to 
pole top; light center is 5 ft above 
pole top. 

Line Material Industries, Mc- 
Graw-Edison C0;; Milwaukee 1, Wis. 


Tester (35) 

Model 113 power tester is a ver- 
satile portable instrument for test- 
ing ac voltage and current condi- 
tions. A selector switch on front 
panel selects three voltage ranges 
and four current ranges. Recorder 
may be used as a direct reading 
panel meter or, by twist of a knob, 
as a recorder. It is equipped with 
test leads for measuring voltages 
and/or currents with use of a 
clamp-on current transformer. 
Over-all accuracy is 3%. 

Rustrak Instrument Co., Inc., 130 
Silver St., Manchester, N. H. 


ELECTRICAL CONSTRUCTION AND MAINTENANCE . 


Mitwntsora Vfiwine amo Afsmuracrunine company Po Registered 
WHERE RESEARCH IS THE KEY TO soncrson —- of 3M Co 
- St 


The “SCOTCH” Brand Electrical Tape No. 33 used for splice- 
wrapping and bundling wires in this fire department signal 
control panel provides fail-safe reliability. Completely insulates 
and protects important connections with a single wrap. Assures 
maximum reliability and lasting dependability at a few pennies 
cost. When tape costs so little, can you afford less than the best? 


BALANCED FORMULA IS THE SECRET: Whatever the task, 
you can depend on ‘‘SCOTCH”’ Brand Electrical Tape No. 33. 
Its perfect balance of physical properties provides the ultimate 
in holding, protecting and insulating all in one wrap. Strong, 
stretchy, it has the perfect ‘‘feel’’ to get jobs done faster, done 
right. Tough vinyl backing shrugs off moisture, sunlight, heat, 
cold and other adverse conditions. Pressure-sensitive adhesive 
adheres instantly, holds permanently, 
without creeping or end-lifting. Low power- 
factor provides excellent insulation... 
high electric strength, wet or dry. For every 
job you can put your confidence in 
“SCOTCH” Brand Electrical Tape No. 33. 


FIRST and still the best 


“SCOTCH” is a 


>, 


Paul 6, Minn 
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No need to order, 

store, and issue 22 different items for 

a cable joint — G&W furnishes everything you need 
for a cable splice in one complete package! 


Ask your G&W representative for further details or write: 


G&W ELECTRIC SPECIALTY COMPANY 


3514 WEST 127th STREET °* BLUE ISLAND, ILLINOIS 


CANADIAN MFR. ¢ POWERLITE DEVICES, LTD. 
TORONTO, MONTREAL & VANCOUVER 


G:.W 


Superior quality standards—inspired specialized design 


COMPARE’ 


BLACKHAWK’S COMPLETE LINE OF 
E.M.T. FITTINGS WITH ANY ON THE MARKET 


o. 


"i {= = 30: 
al 2. 4. 
Quality Controlled at Every Phase 
of Manufacturing 
1. Compression Type Raintight fe 
E.M.T. Connectors, available Set Screw 
in mizes: 467, 3,” 1. 147,” nectors, available in sizes: ly 
1% ”” a I, ”” | hh 
Compression Type Raintight Set’ Screw Type E.M.T. 
E.M.T. ¢ ‘ouplings, available in plings, available in sizes: 1% 
sizes: 1,’ 3/,/”, 1” . 1! ‘ZZ 1% 3/1 1” 
ore 
Snap Strap for E to f tae 
Lyi 


able in sizes: 14”, : 
]! 6,” ’ abd 


3/,/” 1” 


avail- 
114” 


SEND THIS COUPON FOR YOUR FREE 


| COMPARE SAMPLE TODAY 


Blackhawk Industries Box 708 Dubuque, lowa 
Please send my free sample of Blackhawk fittings 


Dept. ECM 81 


Name 


Address 





City State 





ckhewk” §=BLACKHAWK INDUSTRIES, Dubuque, lowa 


Where the new ideas come from 


ELECTRICAL CONSTRUCTION AND MAINTENANCE . 


Blackhawk Offset-E.M.T. Con- 
nectors, available in sizes: 14” 


Type E.M.T. Con- 
Cou- 


/4 > 

Judge for yourself how Blackhawk 
small, easy to use fittings will save 
time and money on any electrical 











(36) 
thermostat 
equipment. 
“Switchstat,” 
5000-watt 


Thermostat 

A new type of room 
for electric heating 
Designated Type 802 
it includes a_ sensitive 
capacity thermostat and provision 
for mounting as many as three 
interchangeable wiring devices such 
as switches, pilot lights or conven- 
outlets. Especially suitable 
in bathrooms with ceil- 
ing type units in combination with 
lights and exhaust fans. Bulletin 
No. 3255 is available. 


Penn Controls, Ine., 


ience 





for service 


Goshen, Ind. 


(37) 

A new electronic incandescent 
light dimmer that fits into a stand- 
ard single wallbox is now available 
for homes and commercial build- 
The Dreamliter 600 provides 
smooth, gradual control of lighting 
intensity all the way from full dark 
to full bright on incandescent cir- 
uits up to 600 watts. It is the 
size of an ordinury switch, installs 
like a standard two-way switch and 
uses the same two wires, same sin- 
gle wallbox and same standard 
switch plate. Dimmer can be set 
at any level of light, for any length 
of time and can be used to turn 
lights on and off in a two-way cir- 
cuit. In three-way circuits it is 
used in conjunction with the 
switches. 

Electro-Solid Controls, Inc., 
Bloomington Freeway, 
20, Minn. 


Light Dimmer 


ings. 


8001 
Minneapolis 


(38) 


Junction boxes can be bonded 
concrete walls with a few dabs of 
plastic steel, a specially improved 
epoxy. Junction boxes, as well as 
piping or other fixtures, can also 
be bonded to cinder block, tile, steel 
beams, machinery, wood, brick, 
plastic or other surfaces. Bond 
hardens without heat or pressure. 

Devcon Corporation, Danvers, 
Mass. 


Compound 
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Stud Gun (39) 


A new and complete line of car- 
tridge actuated tools, loads and 
studs is being marketed under the 
trade name of Stud Gun. Included 
in the line are: 48 different sizes 
and types of studs in both } in. and 

in. dia; 11 American cartridge 
loads including .22, .25 and .38 eali- 
ber. Studs feature AUS-tempering. 
Studs and loads are interchange- 
able with other American makes. 

Chicago Expansion Bolt Co., 1338 
W. Coneord Pl., Chicago 22, Ill. 








Wail Heater (40) 
A new, high-capacity forced-con- 
vection wall heater, to be mounted 
in wall of a new or existing con- 
struction, is now available. Vol- 
ume flow from forced-convection 
wall heater permits them to be used 
for auxiliary heating in entire 
rooms to supplement = existing 
warming systems. The automatic 
thermostat has a separate selector 
dial from on-off switch and is com- 
pletely enclosed in cool air intake 
area to prevent interaction with 
heating element. Separate on-off 
switch eliminates. resetting of 
thermostat dial for each use. A 
thermal overload device cuts off 
heating element in event of ob- 
structed air flow. Listed by UL. 
General Electric Co., Electric 
Comfort Heating Section, Appli- 


] 


ance Park, Louisville, Ky. 


HOW GOOD IS... 
~~. 
AN IMITATION Anipirap’é 





600 Volts 
or less 


VS IMITATIONS 


Amp-traps are our products. We originated and developed them. We alone 
manufacture them. They are so good that others are now imitating them. 
This is flattering because it indicates Amp-trap is superior. But, don’t be 


confused by imitations. 
Ampérap 


VS SUBSTITUTES 


“Just like Amp-trap.” “As good as Amp-trap.” “Works like Amp-trap.” 
“Better than Amp-trap.” These are the deceptive phrases that imitators 
must use. Without them they can neither explain nor sell their substitutes. 


NOTHING TAKES THE PLACE OF 


AAnipirap 


Whenever you need Amp-trap, you want Amp-trap — not an imitation or 
a substitute. Amp-trap is a very special current limiting device with high 
interrupting capacity. Regardless of claims, imitations aren’t enough. More 
than 27 patents prove it. Nothing takes the place of Amp-trap! For your 
own protection specify Amp-trap. Then — make sure you get it. 


a Pyipirap "= ~Liate # He Strdeh 
S tHe CHASE-SHAWMUT co. 


374 MERRIMAC STREET + NEWBURYPORT, MASSACHUSETTS 
Subsidiery of I-T-E CIRCUIT BREAKER CO,, 


Sy, Ue, yp G2 FG WD. 


SAmpirap . Tri-onjic) on td - C-Q-T TRIONET” ont O-T rine 
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REYNOLDS 
ALUMINUM 


RIGID CONDUIT 


* Lightweight 

* Easy to Cut 

* Easy to Thread 

* Easy to Handle 

* Less Voltage Drop 
* Locally Stocked 


For complete information and names 
of Reynolds Aluminum Rigid Con- 


duit Distributors, call your Reynolds | 
Sales Office, or write: Reynolds | 
Metals Company, Box 2346-ET, | 


Richmond 18, Virginia. 
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Floodlights (41) 


Quartz-iodine floodlights are 
manufactured in 500- and 1500- 
watt sizes each with three different 
beam spread—narrow, medium and 
wide. They are identified as Steber 
7000 Series Quartzliters and are 
available with two basic forms of 
mounting. Swivel mounting types 
have a hollow universal arm with 3 
in. male thread, for completely en- 
closed wiring. Universal adjust- 
ment types have a U-shaped yoke 
for which various types of mount- 
ing adapters are available—cross- 
arm, wall, pipe clamp or pole top. 
All aluminum housings have cast 
integral cooling fins to maintain 
correct operating temperatures for 
long lamp life. Quartzliter Bulletin 
No. 1103-61 is available. 

Steber Division, Pyle-National 
Co., Inc., 2700 Roosevelt Road, 
Broadview, Ill. 


Cord Reels (42) 


A new series of industrial duty 
electric cord reels has been intro- 
duced. They are made in two sizes: 
No. 925, equipped with 20 or 25 ft 
of cord; and No. 945, with 35 or 45 
ft of cord. Both reels are con- 
structed of heavy gauge materials. 
After reel is mounted, lead-in cable 
may be plugged into nearest con- 
venience outlet, providing out-of- 
the-way storage for drop cord light- 
ing installations. 

Daniel Woodhead Co., 15 N. Jef- 
ferson St., Chicago 6, IIl. 


Transformer 


(43) 

This new high capacity “do-it- 
yourself” transformer, called the 
Flexiformer packaged transformer 
primary Type TP1000, is designed 
to be used as a temporary or per- 
manent source of ac voltage or cur- 
rent transformer. The required 
number of winding turns are hand- 


threaded through the center open- 
ing. When used as a source of ac 
voltage, the input rating is 120 
volts, 50/60 cycles single phase and 
output rating is 1000 VA. When 
used as a current transformer, the 
Flexiformer winding becomes the 
secondary winding and a current 
carrying conductor passing through 
the center opening serves as the 
primary. 

Superior Electric Company, Bris- 
tol, Conn. 


(44) 


The Duplex-a-lite is a fluorescent 
lighting fixture of new, twin-lens 
design. Fixture features twin lamp 
chambers and optically designed 
prismatic lenses that direct and dis- 
tribute most of the light downward. 
Ceiling and center channel cover 
are softly illuminated. Unit is avail- 
able in 4- and 8-ft lengths for Rapid 
Start and Slimline lamps, with a 
choice of clear, Acrylic or Polysty- 
rene lenses. It is for use indivi- 
dually or in continuous rows, and is 
13%s in. in width. Each lamp is en- 
closed by a self hinging plastic lens 
which is supported by continuous 
flanges on the channel. Designed 
primarily for surface mounting, it 
can also be suspended. 

Miller Company, Meriden, Conn. 


Fluorescent Fixture 


} 


2 
Fault Finder (45) 


New fault finder locates breaks in 
electric heating cable embedded in 
finished dry wall or plastered ceil- 
ings. Unit can also be used to spot 
plastered-over outlets, junction 
boxes, and wiring within walls. 
This transistorized, battery oper- 
ated unit consists of a transmitter 
signal pack, a receiver pickup pack 
with telescoping antenna probe, and 
earphone headset. 

Electric Radiant Heat, Inc., 1517 
Wells St., Fort Wayne, Ind. 


2D 


¥ 
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Easy-to-Move...Time-Saving 
Power for Your Shop or 
on the Job...New 


Transformer (46) 


A new line of low-profile, single- 
phase, surface-mounted residential 
transformers, Type SMRT. Trans- 
former is available in sizes 25 
through 50 kva, 15 kv and below 
with a 240/120 secondary rating. 
Its high voltage interrupter switch 
is capable of interrupting full load 
current. The 50-kva_ residential 
transformer weighs 750 lbs com- 
plete. Its one-size 284 in. high tank 
and removable cable compartment 
accommodates all kva and voltage 
combinations. It occupies 3-ft-sq 
area. Entire cable compartment can 
be removed for installation and 
maintenance. Primary switch and 
secondary breaker operating han- 
dles are located in low voltage side 
of cable compartment. A grounded 
steel barrier completely separates 
the high and low voltage. 

Allis-Chalmers Manufacturing 
Co., Milwaukee 1, Wis. Bench, stand or truck mounted, €enverts to Low-Cost 
this compact RiGaiD> 300 Power Threading Machine 
Drive quickly pays for itself in Add the rtmatps No. 310 Car- 
riage, No. 360 Cutter and a 
Rigeat> Quick-Opening Machine 
chuck closes and releases by hand pie Head. and you're ready to 

. holds tight forward or reverse. cut, thread and ream. With a 


‘ e J « I . ’ , — 
Cam-action rear workholder holds Noe 19 Nipple Chuck you even 
cut and thread close nipples with 
threading machine speed and 
fect threads and cuts every time. ease. 


time and labor savings. Speed 


even long lengths straight for per- 


oo. 
THREADS 


Junction Box (47) 


New design of jumbo-size junc- 
tion boxes feature 13-in. conduit 
feeds from the corners and adjust- ‘ “ 
able rings which can be raised or DRIVES GEARED THREADERS ° THREADS CLOSE NIPPLES 
lowered to finished concrete floors eae 
without removal of covered plates. Call your Distributor today. For your convenience, he maintains a complete 
Base is 14-gauge galvanized steel; stock of seesmeaned Work-Saver wiiegy Tools and asset 
interior partitioning and top sec- ; : 3 . 
tions are cast iron. Boxes furnished 
with flush-type linoleum rings or 
flange-type linoleum pans. 
Wheatland Electric Products Co., 
Carnegie, Pa. 


ELECTRICAL CONSTRUCTION AND MAINTENANCE ... AUGUST, 1961 





WET «Catalogs & 


LINE-O-HEAT.. Bulletins 


LARGEST-SELLING HEATING TAPE IN THE WORLD 
Line-O-Heat, rated at 6 watts per foot, provides localized low-temperature heat to 
prevent water pipes from freezing and for 1,001 other purposes. It is flexible, 
readily adaptable, easy to use. Line-O-Heat is inexpensive to buy and operate, and it 

is free-replacement guaranteed ! 


PLANT EQUIPMENT Catalog 
64 pages, describes complete 
line of maintenance, safety and 
production equipment with buying 
data covering 110 different prod- 


L. mm me m= TYPICAL LINE-O-HEAT APPLICATIONS = = = FOR 120-VOLT ucts. Martindale Electric Co. 


= . SERVICE ‘9 LagHTine. Brochure AIA 
LLELETILA | po) WCVWV! pee File 31-F-2 describes the new Lok- 


Du fF; : HC SQM Reguiar and Electric extruded aluminum pen- 
aii } “[ a} 407 ; NSS )))})}) Automatic Line-O- : ; 
1-1: = Heat with built-in dant lighting systems making 


ms ; J pag res ; 
TERIAL TRANSFER PIPE vers ROOF APPLICATIONS pong Ag possible luminaire distribution ef- 


=a ' i available in ten ficiency of 90 using 1500 MA 

= || } lengths from 4’ : . ; : sa 
| ip a c— S to 80’. lamps. Lok-Products Co. 

eh ae 

iti 50) Power Fuses. Bulletin FC4 


lsat | FER Posies . — : . 
COMMERCIAL REFRIGERATION , ’ ~~ lescribes Type HXO power fuse, 











rated at 200 amps, and has asym- 


S tpireal ‘nterrantinoe veert ones oO 
Ter lengths from a metrical Interrupting ratins I 
8* to 160° for use \\ 20,000, 15,000, 9000, 5000, and 
where longer lengths eee eae “20, ee 
of heating tape are 1000 amps at 8.20, 15.5, 20.8, 38 
— needed. Has 3° d . Se 1. 4 : 
SPRINKLING SYSTEMS cold lead, no plug FY and 48.3 kv, respectively. Line 
: Material Industries, McGraw-Edi- 
Ex 6 Oman a 4} : THERMOSTATS AVAILABLE ae 
) SZ. 5 = WRITE FOR FREE LITERATURE ce , 
Z = ! r . . ~ So #84 
Ne i THE SMITH-GATES corp. Si) Currom Lagerme is | 
~ k= a: FARMINGTON, CONN. 16-page booklet which presents 
many examples of custom lighting 


See ae 
ations. Frink Corp. 


— 52) SILICON RECTIFIERS. Bulletin 
()N GEA-7066 gives detailed informa- 
i tion on the features, operational 


Lb characteristics and construction of 
eit) , : new line of silicon de power sup- 
13 “+ 7 + fa = ‘ | 


plies rated .75 to 75 kw. General 


? Electric So. 

=> | "I ’ a . 1 5 
BUTTON 53) LIGHTING. 16-page brochure 
é features new Endura Series of in- 
WITH SAVINGS! , . ale ta dma Rl soles 
. candescent lighting fixtures, with 
illustrations, diagrams, descrip- 
tions and specifications for each of 
the series. Litecraft Manufactur- 

ing Corp. 





TEMPORARY PLUMBING EXPOSED WATER SYSTEMS 











54) MAGNETIC CLUTCH. Bulletin 
All Types of Heavy Duty 6005-2, “How a Vickers’ Magne- 


Oil-Tight Quality Controls clutch Works,” contains an ex- 


: planation of magnetic particle and 
Offered at New Low Cost! friction clutches. Vickers, Inc., 


e Electric Products Div. 
Rees offers a control button for 


every type of application. Choose (55) METALCLAD SWITCHGEAR, 42- 
from over 2000 varieties to meet page Bulletin GEA-5664F provides 
your exact requirements! Send features, installation data, dimen- 
sions and ratings of switchgear 
ranging from 2.4 to 13.8 kv and 75 
to 1,000 mva. General Electric Co 


for complete details in the free 
Section One catalog—today! 


MACKWORTH G. REES, INC 56) TRANSFORMERS. Bulletin 611 
Subsidiary of ~4ws INDUSTRIAL CORPORATION describes line of “Quiet Quality 


1573 E. Forest Ave. + Detroit 7, Michigan dry-type transformers from }{ to 
10,000 kva. Sorgel Electric Co. 
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57) AIR-HANDLING TROFFER. 20- 
page brochure contains illustrations 
and technical data on combination 
air-handling  troffers. Sylvania 
Electric Products Ine. 


58) FLOODLIGHTS. Bulletin 2727 
“PAR-beam Floodlights” describes 
lamp floodlight 
Crouse-Hinds Co. 


new sealed-beam 


series. 


59) DIAL TIMER. Bulletin N- 
305B new 305B 
automatic reset dial timer including 
data on construction, installation, 
application, specialized functions, 
electrical data and basic circuit ar- 
Automatic Timing & 


describes Series 


rangements. 
Controls, Inc. 


(60) ELECTRONIC TIMER for auto- 
matic operation of electric circuits 
Bulletin 120. 
Farmer Electric Products Co., Ine. 


is described in 


(61) POWER PLuGs. Bulletin F54 
new Are-Safe electrical 
Manufacturing 
Co., Electric Products Div. 


describes 


power plugs. Joy 


62) ELECTRIC HEATER. 30-page 
catalog describes 300 models of 
built-in and portable electric heat- 
ers with dimensions and specifica- 
tions. Markel Electric Products, 


Ine. 


(63) LIGHTNING ARRESTERS. Bulle- 
tin LA2, revised May 1961, covers 
application features, ordering and 
dimensional information on three 
types of lightning arresters. Line 
Material Industries, McGraw-Edi- 
son Co. 


BELLS. Bulletin 2.8 “Vibra- 
ting Valubel’” and Bulletin 2.11 
“Single Stroke Valubel’’ 
savings in current drain and in- 
stallation costs of new indoor and 


(64) 


describe 


outdoor single stroke and vibrating 
bells. Wheelock Signals, Inc. 

(65) SILICONES. 8-page Bulletin 
CDS-288 entitled “Silicones for 
Electrical Insulation” 
photographs and charts providing 


contains 20 


data and examples of silicones in 
use in a variety of electrical and 
General 
Products 


electronic applications. 
Electric Co., Silicone 
Dept. 


(66) SWITCHES. Detailed 
extensive test 


results 
con- 
ducted on the Pringle load break 
switch for service entrance appli- 
cation are presented in 8-page Test 
Data Bulletin P-112. Pringle EFlec- 
trical Mfg. Co. 


of an series 
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NO ARCING WHEN PLUGGING OR UNPLUGGING. 
Outlet is electrically ‘‘dead’’ until plug is inserted 
and rotated 22-25°. Reverse turn disconnects cur- 
rent before plug is removed. Spring pressure and 
keyed construction prevent accidental disconnection. 


TWO SAFETY CHAMBERS IN WALL OUTLET. Gas- 
tight chamber No. 1 (bronze and aluminum castings) 
contains and seals off switching mechanism. Cast 
iron chamber No. 2 keeps minor internal explosions 
from spreading to room. 

















NO AIR SPACES INSIDE PLUG TO COLLECT GAS 
OR MOISTURE. After plug is wired to cord, electri- 
cian pours a self-hardening insulating resin into 
all air spaces. Interior of plug becomes solid, 
water-tight, vapor-tight mass. 








CORD CANNOT PULL OUT OF PLUG. Double-clamp- 
ing cord-grip relieves strain on plug terminals. And 
because terminals and wires are completely em- 
bedded in insulating resin, connections cannot 
loosen to cause arcing. 


NEW 
EXPLOSION-PROOE 
RECEPTACLE AND PLUG 


FOR CLASS !, GROUP COR D, ATMOSPHERES 


The Hubbellock Explosion-Proof Re- 
ceptacle and Plug prevent arcing when 
electrical connections are made or 
broken in explosive atmospheres. No 
special wiring is required for installa- 
tion in new or existing structures. 

There are no air spaces in the plug 
where explosive gases can collect. No 
current can flow to the receptacle con- 
tacts while the plug is being inserted 
or removed. Switching takes place in- 
side a vapor-sealed 


safety chamber of 


heavy bronze and 
aluminum castings. 





Any 20-ampere, 125-volt, 60 cycle A.C. 
appliance may be operated from the 
receptacle by substituting the Hubbel- 
lock Explosion-Proof 
present plug. Appliances equipped with 
the Explosion-Proof plug will also op- 
erate in conventional 3-wire Hubbel- 
lock receptacles. 


plug for the 


Plug and receptacle are listed by 
Underwriters’ Laboratories and are 
described by the National Fire Protec- 
tion Association for use in Class I, 
Group C or D, explosive atmospheres. 
They are ideal for hazardous indus- 
trial areas and for hospital operating 
and delivery rooms. 


- Write now for detailed specifications and prices. 


*‘Hubbellock’’ is a registered trademark of Harvey Hubbell, Inc. 


se" bhel lock wz 


HARVEY HUBBELL, INCORPORATED « BRIDGEPORT 2, CONNECTICUT In Canada: Scarborough, Ontarie 
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We make both 

but we recommend 
AB-| Breakers 
over 

Safety Switches. 
Why? 


AB-I Why are we so sure the new Westing- 
BREAKERS house AB-I Circuit Breaker is better 
than any safety switch? We should 
know. Westinghouse makes safety 
switches, too—the best you can buy. 
Read the whole story in this 32-page 
SAFETY ‘*Pocket Comparison Guide.” Ask 
your Westinghouse distributor or 
SWITCHES sales representative for your free 
copy, or just use the reader service 
card in this magazine. Westinghouse 
Electric Corporation, Standard 
Control Division, Beaver, Pa. 


A POCKET COMPARISON GUIDE: 





You can be sure... of it’s 


Westinghouse 
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Reader's Quiz 





Pulling Wires 
in Conduit 


QUESTION S39—In my work I am 
often confronted with the problem 
of long underground conduit runs, 
mostly for 480-volt branch circuits 
for motors from 3 hp to 200 hp. 
The runs are sometimes so long or 
difficult, that intermediate pull 
boxes must be installed. For this 
purpose, I would appreciate getting 
a simple formula or table based on 
practical experience to determine 
the maximum length of pull under 
the following conditions: 

Conduit run to be rigid steel, one 
90° vertical elbow at each end of 
the conduit run. Radius of elbow 
is two times the minimum radius 
specified in NEC Table 346-10; 
horizontal bends to be long sweeps; 
cable to be Type RHW or THW. 

For big cables and critical condi- 
tions, I use the lengthy method 
given in a handbook.—J.A. 


ANSWER TO S39—Your question 
seems to hinge on the maximum 
length of conduit that can be used 
underground where two elbows are 
used and horizontal bends are long 
sweeps. You indicate the use of 
Type RHW or THW conductors. 
As you say, there are lengthy for- 
mulas in handbooks that will offer 
a solution. However, none of these 
formulas is of much value unless 
practical aspects are considered. 
There are many factors involved, 
such as the fishing and pulling 
equipment available to the installer, 
pulling compound, well-supported 
conduits, the method of serving 
the conductors to the fish tape or 
pulling cable, and feeding conduc- 
tors into the conduit without kinks 
or crossing. And certainly swab- 
bing conduits prior to installing 
conductors eases the pulling job. 

Much information along this 
line can be obtained from the sev- 
eral manufacturers of modern fish- 
ing and pulling equipment. Manu- 
facturers’ pamphlets cite actual field 
cases where runs up to 600 or 700 ft 
have been pulled with little diffi- 
culty. 

On difficult pulls it is a good idea 
to blow soapstone or similar ma- 
terial into conduits after swabbing 
the conduit. Following this, use a 
hand-operated or power winch to 
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QUESTIONS from readers on problems of industrial equipment, installations, maintenance and 


repairs. 


out of their experience. For every question 


pull in conductors. Such equipment 
is recommended because a steady 
continuous pull can be accom- 
plished, which means that it takes 
less power to keep the conductors 
moving than to start them again 
after they have been stopped. 

From the foregoing, it can be 
seen that a table or formula for 
maximum pulls is not too practical. 
Equipment and installation know- 
how count most.—H.W.J. 


Mineral-Insulated 
Cable 


QUESTION T39—I have a question 
regarding use of mineral-insulated 
cable, single-conductor type. From 
calculation or experience, can you 
tell me if appreciable or harmful, 
induced currents or heat rise in the 
sheath will result from the use of 
the larger size cables on alternating 
currents ?2—D.L. 


ANSWER TO T39—Mineral insu- 
lated cable, Type MI, is one of the 
safest wiring methods. It is ap- 
proved for almost all locations, dry, 
wet, exposed, concealed, even in 
hazardous locations. See NEC Sec- 
tion 330-2. No harmful heat rise 
in the sheath will occur if the cur- 
rent carrying capacities given in 
the NEC are observed as the cable 
manufacturers have carefully con- 
sidered this problem. Special at- 
tention must be given where a 
single-conductor cable, carrying 
more than 50 amps, enters a metal 
enclosure. See NEC Section 300-20. 

General Cable Corp., a manufac- 
turer of type MI cable, has among 
their literature an_ interesting 
article describing an _ installation 
using three No. 4/0 single-conduc- 
tor Type MI cables used as a feeder 
for a 200-hp motor. 

If the cable is used for an appli- 
cation requiring special considera- 
tion, for example, for ac over 60 
cycles, the problem should be re- 
ferred to the cable manufacturer. 
—J.A. 


ANSWER TO T39—Section 330-1 
of the NEC recognizes Type MI 
eable in single- or multi-conductor 
form. It may be installed in a race- 
way or duct or may be run as a wir- 
ing method in itself. When single- 


Answered by electrical maintenance engineers and industrial electrical contractors 


and every answer published we pay $5.00. 


conductor MI cable is used on 
60-cycle ac circuits, induced current 
will not exist between cable sheaths 
because the sheath is made of cop- 
per, which is a non-magnetic ma- 
terial. The only precaution neces- 
sary is where the cables enter an 
enclosure of magnetic material 
(such as a steel junction box). In 
such instances, cut a slot between 
the knockouts for each connector 
that supports each single-conductor 
MI cable, particularly where the 
load current will exceed 50 amps. 
This will eliminate the effect of in- 
duction at the steel enclosure. 
Slotting will not be necessary if 
the boxes to which single-conduc- 
tor MI cable are connected are con- 
structed of non-magnetic material. 
Many installations of MI cable 
have been made, as previously de- 
scribed, without adverse effects.— 


J.H.W. 


Static 
Removal 


QUESTION U39—Being a mainte- 
nance foreman of a large printing 
plant, I am plagued with static in 
the letterpress printing, offset 
printing, folding and ruling ma- 
chines. 

If any readers are familiar with 
the printing any 
others have static problems, I would 
be grateful if someone could sug- 
gest or diagram a homemade rem- 
edy for removing static—C.W.P. 


ANSWER TO U39—An effective 
way is to get a 15000-volt trans- 
former. One terminal is attached 
to an insulated pipe having many 
points that are placed 1 to 4 in. 
from the charged moving material. 
This charged alternating field will 
discharge positive or negative 
charged items, and will not rust the 
machinery like the high humidity 


=) 


system does.—H.S. 


ANSWER TO U39—The solution 
to the question is keeping the at- 
mosphere at the letter press at the 
proper value of humidity. This 
can be done by installing suitable 
humidifying equipment over the 
press or in the near vicinity. Doubt- 
less the press manufacturer can 


equipment or 
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American Steel and Wire 
Division of 
United States Steel 
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2eneva Steel Division, San Francisco, Pacific Coast Distributors 
Tennessee Coal & tron Di 
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Cut corners with flexible (ss) Armorlokt Cable 


Remember your last conduit job... all the time and work needed to in- 
stall junction boxes, not for new circuits but just so the cable could be 
pulled around corners? And the longer the pull, the more boxes you 
needed. USS Tiger Brand Armorlokt Cable could have been installed in 
approximately one-half the time and eliminated all that expensive pipe 
fitting and bending. = Armorlokt installs as easily as ordinary cable— 
yet it protects as well as rigid conduit, and sometimes even better be- 
cause Armorlokt is flexible and ‘‘rolls with a punch.’’ You can install it 
anywhere ... Up, down, across walls, buried in the ground, suspended 
in trays or on cable rings, indoors or outdoors. Armorlokt can be installed 


in long lengths, because its flexible construction permits easy and quick 


~ 


. ij bending around corners, I-beams, or any other obstruction. And youcan — 


| easily splice into Armorlokt Cable, anywhere along the entire length. ol 
Armorlokt has a higher current-carrying capacity than the same size 
j conductor in conduit because heat is quickly dissipated, not trapped 


’* § inside. Corrosive atmospheres are no problem. Armorlokt is available | 


| s with galvanized steel, stainless steel, aluminum or bronze armor. seal 

; also available with an Ampyrol (PVC) jacket, in black or colors for easy 
identification. You can order Armorlokt with almost any kind of insulation, 
including varnished cambric, rubber, or asbestos up to four inches 
in diameter, rated 15,000 volts. = There’s a standard USS Tiger Brand 
cable for every special job. For the complete story on Armorlokt Cable 


or any other type cable, call our nearest sales office or write American 


Steel and Wire, Dept. 1226, Rockefeller Building, Cleveland 13, Ohio. 


USS, Armorlokt and Ampyrol are registered trademarks 





All-Purpose, 
Weatherproof 


OUTLE 


® For Mobile Home Parks 
© Farm and Ranch use 
® Outdoor Construction 


MODEL "50-15" solves power problems for Mobile 
Home Parks because it receives a wide variety of plugs. 
Offers a 50 amp. 250 volt 3-wire power receptacle, and 
a 15 amp. grounded duplex receptacle. Protected with two 
50 amp. circuit breakers and fuse. Ample space for 
plug-in adapters when needed. Top hub and bottom knockouts 
facilitate overhead or underground connections. Completely 
weatherproof. Cover closes and can be padlocked when 
in use. Cords hang through rounded cord slots. 


MODEL 34 offers 15 amp., 125 volt grounded 

duplex receptacle with 15 amp. fuse protection. Sixteen 
other “Hoffman” power outlets ore available with 
choice of 15, 20, 30, 35 and 50 Ampere receptacles 
to fit your exact needs. Write us. 


Stocked and sold by 
2 ; ine A 74 leading electrical distributors. 
ENGINEERING CORPORATION 
ECM-117 ANOKA, MINNESOTA, Phone: HArrison 1-2240 


CUTTING POWER! 


51 3-Inch Holes 
In One Day 
Through 4-Inch 


z ¥ 


Concrete Floors! 


A contractor drilling 5000 3-inch holes in 
a new Office building finished 5/7 in one 
day, and once cut 21 in two hours! Going 
through 3-4 inches of reinforced concrete 
with Longyear diamond bits took 1 to 
114 minutes, and Longyear diamond bit 
life was as high as 100 feet. The ‘305’ sees Fr 





drill was equipped with a new, compact For more detailed information on | 
vacuum hold-down unit, making set-up application of Longyear drills, 
lightning-fast. write Department 5A. | 


Seri pyear E. J. LONGYEAR CoO. 


76 S. Eighth Street, Minneapolis 2, Minnesota 
Phone: FEderal 9-7631 


Adv. 175A 


recommend equipment available on 
the market. This situation is simi- 
lar to the condition in cotton thread 
producing establishments where 
steam atomizers are installed and 
the humidity values are automatic- 
ally maintained.—C.O.D. 


ANSWER TO U39—The problem 
of static is quite a serious one. 
There are a number of solutions 
which have been used rather suc- 
cessfully. Among them I list the 
use of a brush discharge where a 
comb of fine pointed wires extend 
over the material and discharge the 
material. This seems to work out 
fairly well. 

Another system is to use a bar 
containing some weak radioactive 
source such as polonium, These 
sources are available through any 
of the nuclear distribution houses. 
This will also do a good job. 

The simplest way however, is to 
control the humidity in the print- 
ing plant. In general, it will be 
found that with controlled humid- 
ity, not only will the problem of 
static disappear but so will the 
problem of paper creasing and fold- 
ing.—H.H.S. 


Stray Ground 
Currents 


QUESTION W39—In our new in- 
stallation, we have sensitive elec- 
tronic instruments such as hyster- 
esigraph X-ray diffractometers and 
others. We are experiencing incon- 
sistent readings with these instru- 
ments ever since we moved into our 
new building. We were told that 
stray, building ground currents 
cause this erratic operation. Is this 
so? If so, what can we do to elimi- 
nate this condition?—J.A.M. 


ANSWER TO W39—We have sev- 
eral X-Ray diffractometers in serv- 
ice and had experienced a consider- 
able amount of inconsistencies. 
After a lengthy investigation we 
concluded that the erratic opera- 
tion was due to the following: 

1. Voltage fluctuations or tran- 
sients. 

2. Building ground currents. 

3. Air-borne electromagnetic 
Waves. 

To minimize the effects of the 
above, we installed the following: 

1. A motor generator set to pro- 
vide transient free power. 

2. A complete  isolated-from- 
ground neutral for our 208/120- 
volt 3-phase power distribution sys- 
tem. The transformer for this 
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system was grounded through a 
manual disconnect. This was neces- 
sary to facilitate the locating of 
grounded equipments by allowing 
us to open this ground connection 
and use standard ground locators. 

3. A ground alarm system. 

4. Proper shielding for our in- 
strumentation areas. 

We now get excellent results 
from all our instrumentation set 
ups.—H.E.H. 


ANSWER TO W39—It is possible 
that stray ground currents could 
be the cause of your difficulty. If 
such is the case, it can be controlled 
to a very good extent if a solid 
ground rod is located. What has 
been done is to provide a grounding 
bus of heavy copper wire around 
the room and make sure that all 
metallic instruments and apparatus 
are solidly grounded to this bus. 
The bus itself must be solidly 
grounded to an external ground. 

This will clear up most of the 
trouble. If there are other stray 
currents in the structure, these usu- 
ally will disappear or diminish to a 
negligible extent when the ground- 
ing is proper.—H.H.S. 


Can You Answer 
These QUESTIONS? 


QUESTION E40—Do motor rewind 
shops consider substituting magnet 
wire by pairing two smaller sizes 
for a larger one? Is this a good 
practice? Also, does two of every 
third smaller size equal the orig- 
inal; for example, two No. 20 wires 
equal to one No. 17, or two No. 14 
wires equal to one No. 11. Does 
this hold true in all wire sizes ?— 
E.S.H. 


QUESTION F40—Copper is form- 
ing on the trailing edge of the com- 
mutator bar on one of our large de 
machines. This eventually builds up 
in the undercut slots and short cir- 
cuits the bars. To date we have been 
unable to correct this condition per- 
manently. Can someone with simi- 
lar experience suggest the cause 
and correction ?—R.E.B. 


QUESTION G40—In short-circuit 
calculations, how does one go about 
obtaining or calculating the react- 
ance of the utility supply system? 
What is meant by the term “infinite 
bus” ?—J.A.M. 


PLEASE SEND IN 
YOUR ANSWERS BY SEPTEMBER 15 


ELECTRICAL CONSTRUCTION AND MAINTENANCE .. 














- 
a 
Li 
ai 
me 
‘a 
| 
~< 
Lu 
id 
Le 
O 
O 
be 
im 
Lil 





A brand new 


jacket for 


The all-new Ettco Flex* non-metallic sheathed 
cable (Type NM) is now P.J. (plastic jacketed). 


The new Ettco-Flex P.J. is the first completely new product of 
its kind in the cable industry for over a quarter of a century. 
This is a result of ETTCO’s constant research and development. 


New Ettco-Flex is better by far because it features... 


@ Much smaller diameter than any competitive product. 


° 


Easier stripping. 
No messy paper wraps. 
No sticky saturants., 


Extremely smooth and easy pulling through joists and beams 
(no snagging or ripping of plastic jacket). 


All sizes with and without ground wire. 
Packaging in new convenient white carton. 


See and ‘Feel’ the new Ettco-Flex P.J. 


at your local distributor. 
*PATENT PENDING 


c o R P °o R A . ' o N 
OFFICES: 46-50 METROPOLITAN AVENUE * BROOKLYN 37, NEW YORK 


PLANT: 75 ONDERDONK AVENUE © BROOKLYN 37, NEW YORK 
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ont 


with the right lubricant 
fo} mx -t-leiamet-lel(-ticeleliiiale miele) 


Save time and money installing cable in conduit... protect 
cable from damage... assure service continuity...with a 
cable lubricant engineered for your job’s requirements. 


Because conditions vary from job to job—diameter and length 
of cable, kind of insulation, number of bends, friction in the 
duct—Burndy provides these four tested cable lubricants, for 
a variety of service conditions. One of the four is the Burndy 
lubricant for your job... ask Burndy to help you select the 
cable-pulling lubricant you need. 


Burndy SLIKON, for cable covered with rubber, many kinds of 
plastic, or lead, for installation in steel or aluminum conduit. 


Burndy ALBENTONITE CABLE LUBRICANT, for cables with 
polyethylene and similar insulations. 


Burndy IMPROVED CABLE PULLING COMPOUND, specifically 
for lead-covered cable for installation in ducts of all types. 


Burndy PROTECTANT 626, for lead covered cable for instal- 
lation in ducts and manholes subject to flooding and other 
severe conditions. 


NORWALK, CONNECT. BICC-BURNDY Ltd. Prescot, Lancs., England tn Europe: Malines, Belgium TORONTO, CANADA 
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Questions on the Code 





Answered by: 
B. Z. SEGALL, Consulting Electrical Engineer, New Orleans, La. 
R. E. WARD, Chief Electrical Inspector, Insurance Department, State of Tennessee, Nashville, Tenn 


Load Calculations 

. a 
Dwelling Occupancies 

I am working on some elec- 


0. trical apprentice lesson ma- 


terial and would appreciate your 
opinion on the interpretation of 
Paragraph 220-2(a-1) of the Na- 
tional Electrical Code. 

Below is an illustration to pre- 
sent a clearer picture of the ques- 
tion. 

I have excluded by heavy lines 
certain areas which I believe 
included in the 
sq-ft method 
graph 220-2 
analysis, we 


need 
not be watts-per- 
according to Para- 
a-1). In the final 
have a total of 1440 
sq ft which results in a calculated 
wattage of 4320 watts. This seems 
to satisfy Paragraph 220-2(a-1). 

In addition to the above calcu- 
lated wattage, we have 2250 watts 
floodlighting, porch 
brackets and garage lighting, plus 
three convenience outlets in the ga- 
rage and six weatherproof outlets 
located at different points around 
the outside of the house. 


of outdoor 


Are we to assume that this addi- 
tional load is covered by Paragraph 
220-2(a-1) or is it to be added to 
the watts-per-sq-ft calculations ? 

The examples in Chapter 9 do 
not this problem 
specifically nor does Abbott’s Code- 
book. 


Another question that comes to 


seem to cove? 


mind is what is meant by “outside 
For instance, in the 
upper portion of the living room on 
the sketch, if the 
ment between the open terrace and 


dimensions.” 


inside measure- 
the open porch were found to be 15 
ft, and further that the 
total wall th ichne Ss was 12 in. 
each wall), then would 15 ft be 
the proper dimension to use or 
would 17 ft be the proper dimen- 
sion to W/Seé ? R.C.M. 

convenience of our 


A. provisions of 


Paragraph 220-2(a-1) of the code 
are quoted as follows: 

a) General Lighting Load. 

1) In Listed Occupancies. In 
the occupancies listed in Table 
220-2(a), a load of not than 


assume 


For the 


readers, the 


less 
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the unit load specified shall be in- 
cluded for each square foot of floor 
area. 

“In determining the load on the 
‘watts-per-square-foot’ basis, the 
floor area shall be computed from 
the outside dimensions of the build- 
ing, apartment or area involved, 
and the number of floors, not in- 
cluding open porches, garages in 
connection with dwelling occupan- 
nor unfinished spaces and 
unusable spaces in dwellings unless 
adaptable for future use.” 

Your diagram clearly illustrates 
the provisions of this rule, 
and your computations are correct. 
You have the outside dimen- 
sions of the dwelling in arriving at 
the total sq ft area. You have de- 
ducted the open porch area, and the 
adjacent garage area is not in- 
cluded in the computations. As a re- 


cies, 


code 


used 


sult, the gross wattage required for 
the “General Lighting” of this 
dwelling is 4320 watts, and it ap- 
pears obvious that it does not cover 
the additional load for outdoor light- 
ing, garage lighting or the six 
weatherproof outlets located at dif- 
ferent points outside the house. In 
the absence of specific rules 
covering the status of such loads, it 
appears to me that the provisions 
of Paragraph 220-2(b applies. 
This paragraph loads 
other than that provided for gen- 
eral illumination. If this assump- 
t is correct, the 2250 watts of 
outdoor floodlighting, the porch 
brackets and garage lighting must 
be recognized in the branch-circuit 
and feeder calculations. I don’t be- 
however, that any special 
consideration is necessary for a 
couple of small porch brackets 
since many inspectors consider 
such outlets to come within the 
of Paragraph 220-2(a-1) 
covering general lighting. 
The provisions of 


210-22 (b 


code 


concerns 


ion Is ¢ 


lieve, 


scope 


Paragraph 
grounding 
type outlets to be installed on open 
porche S, garages, and 
on the exterior surfaces of outside 
walls. The status of the circuit 
serving such outlets with respect to 
branch-circuit loading is not defi- 
nitely established as in the case of 
the 20-amp appliance circuits which 
are rated at 1500 watts per circuit. 
As a result, it is my opinion that 
the six weatherproof receptac le 


req iires 


breezeways, 
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CHANGE NOW TO 


ALUMINUM 
AND SAVE 


THE DIFFERENCE 


Make the switch from copper to 


Rome's aluminum type RHW 
building wire and see how you 


save on every installation. 


Take a look at the table. It’s aconvincing story. Installing aluminum wire rather 
than copper can make a big difference in your profits. Because, for every job, 
Rome aluminum Type RHW braided building wire costs less than the equivalent 
in copper. How great the savings on any given installation depends, naturally, 
on size and amount of wire used. But, as the table shows, there is extra profit for 
you in every foot of aluminum wire you use. There’s another big advantage to 
aluminum, too. It’s lightweight. For example, 1000 feet of 1/0 AWG aluminum 
Type RHW weighs 147 pounds less than the equivalent in copper. Those are pounds 
you never have to load, unload, and carry to an installation site. Look at the 
dollar facts. Look at the ease of handling. Changing to aluminum makes dollars 
and sense. Get the full story from your nearby Rome distributor. Or write to 
Rome Cable Division of Aleoa, Dept. 7-81, Rome, New York. 


Rome aluminum Type RHW Braided Building Wire is general purpose wir- 
ing recommended for lighting and power circuits in residential and 
een —= commercial construction, and industrial plants where voltage rating does 
TYPE RHW-—75°C 600 ‘= ome not exceed 600 volts. May be installed in moist locations, in raceway 
——— as systems, conduit or ducts, or in air. It is approved by Underwriters’ 
Laboratories as Type RHW for operation at 75°C conductor temperature 
in wet or dry locations 
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ROME TYPE RHW BRAIDED BUILDING WIRE 


U/L Listed for 75°C wet or dry—600 volts 


ALUMINUM SAVINGS 


STRANDS LIST PRICE STRANDS LIST PRICE DOLLARS by 


4 7 *63.40 4.20 18% 
1/0 19 117.00 38.40 24% 
300 MCM 19 350.00 127.80 26% 
750MCM 61 814.00 284.30 25% 
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Now Available... the EASIEST 
CLINCHING fitting in the industry! 


COUPLINGS 
& CONNECTORS 


@ Special Soft Steel for Easy Crimping 
@ Solid One Piece @® Rolled Thread 
@ Concrete Tight # Competitively 
Priced @ 14”, %4”, and 1” Sizes. 


ETP makes clinching easy with this new 
type coupling and connector. A dead soft 
steel—especially formulated and processed 
—is used for easy crimping. 
© Precision rolled thread for 65% greater 
strength. 
One-piece solid tubular steel — cannot 
open or spread. 
Sparkling corrosion-resistant zinc chrom- 
ate overplating 
Far exceeds requirements of UL file card 
No. 24788 


CONNECT WITH @ FOR ECONOMY! 


WRITE TODAY FOR SAMPLES AND PRICE LIST 
INDIVIDUALLY TESTED 

FOR UNIFORMITY 

AND PACKED 

IN HANDY -<come 

EASY-T0 


ioentiry = TR 


ELECTRICAL TUBULAR PRODUCTS 
"74-16: GRAND AVE., MASPETH (N.Y.C.), N.Y 
DEfender 5-8000 


outlets located on the exterior wall 
of the dwelling and the three out- 
lets installed in the garage should 
be rated at 14 amps each as cov- 
ered by Paragraph 220-2(b). This 
appears to be the only code rule 
which applies. While such recepta- 
cle outlets may be used to serve 
portable appliances such as drills, 
saws, hedge trimmers, lawn edgers, 
lawn mowers, etc., they also may be 
used to supply portable lighting 
fixtures or Christmas decorations. 
As a result, circuits serving such 
outlets could not be classified as 
appliance circuits, and the code 
does not recognize them in this 
classification. 

A summary of the foregoing in- 
dicates to me that the 2250 watts 
of floodlighting should be consid- 
ered as an individual load. The 
convenience outlets should be con- 
sidered on the basis of 1.5 amps 
per outlet. I also believe that such 
loads, in computing the size of a 
feeder, should be grouped with the 
general lighting load and the small 
appliance load, so that the feeder 
demand factor of Table 220-4(a) 
would apply. If the dwelling in 
question comes within the scope of 
Section 220-7, the optional method 
of calculating feeder or service ca- 
pacity would apply and such loads 
would be included in the “remain- 
der of other load” and be subject 
to the 40% demand factor cov- 
ered by Table 220-7. 

The term “outside dimensions” 
as used in Paragraph 220-2(a-1) 
appears to be covered by your il- 
lustration. While the open porches 
and terrace are not considered to 
be a floor area, it appears to me 
that your method of arriving at 
the correct floor area satisfies this 
code rule. The living-room floor 
area should be computed on the 
basis of the 17-ft dimension which 
includes the 1-ft thickness of each 
wall. 

With the advent of outdoor liv- 
ing, many of the normal functions 
of a dwelling occupancy are trans- 
ferred to outdoor areas such as the 
patio and the open porch. Through 
the use of portable electrical appli- 
ances, food is cooked, prepared and 
served in such areas. Radios and 
TV sets are used for amusement. 
Garden spotlighting is increasing 
in popularity. The use of white, 
colored or even blacklight continues 
to provoke the interests of many 
householders who wish to enjoy 
and display the beauty of their gar- 
dens. Swimming pools have under- 
water lights and overhead flood- 
lights. Portable tools and other 
electrical appliances have become 


commonplace to dwelling occu- 
pancies. How are such loads to be 
computed? What demand factors 
should apply? Such are the ques- 
tions which arise when one en- 
deavors to apply existing code 
rules. In the absence of more spe- 
cific rules, opinions will vary and 
the degree of safeguard intended 
by the code may lag behind the 
minimum. To me, the time has ar- 
rived when the outdoor loads of a 
dwelling occupancy should be cov- 
ered by the code to the extent pro- 
vided for the interior loads. If we 
desire the public we serve to enjoy 
outdoor electrical living, the code 
should recognize the hazards in- 
volved and provide accordingly. 
B.A.McD.—8/61/1 


High-Voltage Ballast 
Conductors 


Q The open-circuit voltage of a 
© particular fluorescent ballast 
exceeds 600 volts—actually 795 
volts. What voltage rating is re- 
quired on conductors used to re- 
motely locate these ballasts?—D.N. 


A The conductor insulation 
e shall have a minimum volt- 
age rating of 1000 volts. This is 
the next standard higher voltage 
rating above 600 volts as recognized 
by Paragraph 310-2(h).—B.Z.S. 


8 /61/2 


Conduit Draining 


Recently I have had two 
® cases of trouble with water 
or condensation in runs of conduit. 
These conduits were exposed to the 
weather by being laid on top of a 
flat roof. Such conduit contained 
conductors for operation of motors 
on a cooling tower in connection 
with air conditioning systems. 
What precaution can be taken to 
prevent reoccurrence of water or 
condensation accumulating in this 
conduit 2—C.R.W. 


A Under Article 346, Rigid 
e Metal Conduit, and Article 
348, Electrical Metallic Tubing, 
under Sections 346-4 and 348-4, 
Wet Locations under Installation, 
the following will be found: 

“Wet Locations. In portions of 
dairies, laundries, canneries, and 
other wet locations, and in locations 
where walls are frequently washed, 
the entire conduit system, includ- 
ing all boxes and fittings used 
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therewith, shall be so installed and 
equipped as to prevent water from 
entering the conduit and the con- 
duit shall be mounted so that there 
is at least }-in. air space between 
the conduit and the wall or other 
supporting surface. 

“All supports, bolts, straps, 
screws, etc., shall be of corrosion- 
resistant materials or protected 
against corrosion by approved cor- 
rosion-resistant materials.” 

You will note from the above 
that it is stated the conduit shall 
be so installed and equipped as to 
prevent water from entering the 
conduit. Your attention is called to 
Section 730-23, Raceways on Ex- 
terior Surfaces of Buildings: 
“Raceways on exterior surfaces of 
buildings shall be made raintight 
and suitably drained.” Your atten- 
tion is also called to Section 230-52 
under Services, which states: “When 
rigid metal raceways are installed 
where exposed to weather the race- 
ways shall be made raintight and 
arranged to drain.” 

From the above, the conduit on 
a roof structure would be elevated 
to drain with a drain hole provided 
for any condensation or moisture 
that may accumulate in such race- 
way.—R.E.W.—8/61/3 


Rating of High 
Temperature Wire 


Is it pe rmissible for the use 
© in fluorescent fixtures a wire 
that is stamped “Machine & Tool” 


with 90°C rating but shows no UL 
Label?2—K.M. 


A No. While the conductor in- 
e sulation may be stamped 
with a 90°C rating as a machine 
and tool wire it still may not be 
suitable for a fixture wire. There 
are such types of wire available for 
use as both an appliance wiring ma- 
terial and also as fixture wiring. 
But great care must be exercised in 
properly applying the wiring mate- 
rial to the specific wiring problem 
at hand. 

For example, the G.E. Co. has a 
“Flammenol Machine Tool, Appli- 
ance and Fixture Wire” having an 
SI Number 58170. The G.E. Co., 
in their catalog, is very meticulous 
in stating the exact application of 
this wire and also gives a concise 
UL listing for many applications. 

Primarily, the 90°C labeling ap- 
plies only when the wire is used in 
appliances where the conductors are 
not exposed to oil. For fixture wir- 
ing it is still rated as a 60°C con- 
ductor.—B.Z.S.—8/61/4 


* MAKE IT YOUR *.- 
PROFITABLE 
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KEEP It’s good business to use genuine Wagner® Motor 
YOUR Parts on every Wagner motor you repair or rebuild. 
WAGNER That’s because they are genuine... exactly like 
MOTORS ee : Sag 
ALL the parts they replace. Top quality, they fit right 
WAGNER ... work right always. You make repairs faster and 
more profitably ... get results that build customer 
confidence and repeat business. So keep the Wagner 

motors you repair all Wagner, and profit. 


IF THE MOTOR ISN'T WORTH REPAIRING, 
SELL A NEW WAGNER® MOTOR 


id 
Today, more than ever, there are times when 
it just doesn’t pay to repair an old motor... 
times when both you and your customers lose 
unless the motor is replaced. 








By replacing worn-out motors with new 
Wagner motors you remove any doubt about making a profit on 
repairing a badly worn motor, and save time for other repair work. 
Best of all, you make profit on every Wagner motor sale, plus giving 
your customers over-the-counter service. Contact your Wagner dis- 
tributor now ... get the motors and point-of-sale merchandising aids 
that will help you cash in on replacement motor sales. 


Wagner Electric Corporation 


6413 PLYMOUTH AVENUE, ST. LOUIS 33, MO., U.S.A. 
OVER 850 AUTHORIZED SERVICE STATIONS OR PARTS DISTRIBUTORS ver 
MOTORS e BEARINGS e STANDARD ROTORS ® BRUSHES © CAPACITORS e COMMUTATORS 
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Derating Factors 
Raceway Fill 


Q. 


it more 


I would like to know if Note 
8 of Tables 310-12 to 310-15 
abo than three conductors 
in a raceway apply to motor cir- 
I am referring to de- 
rating of the conductors. I am 
about to wire a grain cleaner in a 
farm elevator. The cleaner is 
driven by a 74-hp single-phase mo- 
tor. There will be a small leg by 
this mill to elevate the clean grain 
which will be driven by the 4-hp 
motor. I don’t believe there is a 
code violation for running all the 
conductors in one raceway, but do 
I have to derate these conductors 
they will carry 125% of the 
full-load current of the motors? 
The of the conductors that 
would be used if the raceways were 
single would be No. 6 for the 74-hp 
motor with No. 14 for the control 
circuit and either No. 14 or 12 for 
$-hp All conductors 
would be copper, the size of the 
conduit would be 14 in. I would in- 
the wire sizes to No. 4 for 
the large motor, No. 14 for the con- 
trol wires and No. 12 for the 3-hp 
motor and still use the 14-in. con- 
duit. If derating applies in this 
case how can you derate motor con- 
ductors they are generally 
fused than the carrying ca- 
pacity because of starting current? 


“uits too. 


Slice 


size 


the motor. 


crease 


when 


more 


Would it be better to run two se p- 


arate conduits? See 


RB. 


A. 
the allowable current-carrying ca- 


pacity of a conductor when more 
than three are installed in a race- 


sketch below. 


For the convenience of our 


readers, Note 8 concerns 


and 


ral 
VULIU' Oo Aj 


vay or cable. When four to six 
conductors are installed in a race- 
way the current-carrying capaci- 
ties given in Tables 310-12 and 
310-14 are reduced to 80%. For 
seven to 24 conductors, the reduc- 
tion is 70%, etc. When current 
flows in a conductor, heat is gener- 
ated in proportion to the square of 
the current times the resistance of 
the conductor. When more than 
three current-carrying conductors 
are installed in a raceway, a prob- 
lem of heat dissipation arises. The 
more conductors the greater the 
heat, and excessive heating will 
damage the conductor insulation. 
In order to minimize this hazard, 
the code reduces the maximum cur- 
rent-carrying capacity of each con- 
ductor by the percentages covered 
by Note 8. 

The provisions of Section 430-22 
require motor branch-circuit con- 
ductors to have a carrying capacity 
of not less than 125% of the motor 
full-load current rating. An excep- 
tion is made for motors that are 
not rated for continuous duty. The 
provisions of Section 430-22 rec- 
ognize the motor running overcur- 
rent (overload) protection to be 
rated as high as 125%. Note the 
use of the word overload. The oc- 
casion for this rule is prompted by 
the fact that motors are designed 
to operate at overload for specified 
periods of time, and they may be 
subject to small overloads for short 
periods of time. In order to sat- 
isfy such conditions of operation, 
the code requires the circuit con- 
ductors to be rated at 125%, and 
the overcurrent device protecting 
the motor to be set as high as 125% 
of the motor full-load current 
rating. 

In view of the 


foregoing, we 


n+ 


v0.5 




































































Dust-tight control 
with overload for 
2hp motor 
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being locked in o 


ELECTRICAL CONSTRUCTION 


pen position 


AND MAINTENANCE . 


have two distinct conditions which 
must be satisfied. One concerns the 
heating of the conductors in the 
raceway, and the other concerns the 
possibility of motor overloading. 
Both conditions must be satisfied. 

It is also significant to note the 
exception provided in Note 8 which 
is quoted as follows: 

“When conductors of different 
systems, as provided in Section 
300-3, are installed in a common 
raceway the derating factors shown 
above apply to the number of power 
and lighting (Articles 210, 215, 220 
and 230) conductors only.” 

Reference to Section 300-3(d) 
indicates that motor control con- 
ductors are considered to be differ- 
ent systems. As a result, they 
would not be involved with derat- 
ing. According to your proposed 
wiring design, we have two power 
circuits consisting of four conduc- 
tors in a common raceway. As a 
result, their current capacity must 
be reduced by 80% of the values 
given in Tables 310-12 for copper 
conductors. 

A 7i-hp, 230-volt, single-phase 
motor has a full-load current rating 
of 40 amps, as covered by Table 
430-148. The size of the branch- 
circuit conductors serving this mo- 
tor would be 125% of 40, which is 
50 amps. A No. 6, Type R con- 
ductor has a current capacity of 55 
amps. Subject to 80% derating, its 
current capacity becomes 44 amps. 
This capacity does not satisfy code 
rules. A Type RH No. 6 conductor 
with a current capacity of 65 amps, 
subject to derating (52 amps) 
would satisfy both rules. A No. 4, 
Type R conductor also would sat- 
isfy both rules. 

The 4-hp, 230-volt, single-phase 
motor has a full-load current rating 
of 4.9 amps. And 125% of 4.9 re- 
sults in 6.1 amps. The current ca- 
pacity of a No. 14 conductor, sub- 
ject to 80% derating, is 12 amps. 
The No. 14 conductor satisfies both 
code requirements. 

If we use one conduit to do the 
job, we could run the two No. 6 
RH conductors, or two No. 4 R con- 
ductors, together with the five 
No. 14 conductors in a 14-in. con- 
duit. If you decide to run separate 
conduits for each motor you may 
have two No. 6, Type R and three 
No. 14 in one conduit. The total 
area of this wire combination, 
(0.3457 sq. in.) exceeds the 40% 
area of a l-in. conduit, (0.34 sq. 
in.) by 57 thousands of a square 
inch. Some inspectors might dis- 
count the significance of square 
inches measured in the thousands 
and permit the use of 1-in. conduit. 
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CABLES 
FAST! 


faster than ever before—and leave your helper free to finish 
other jobs quickly and profitably. A tracing system in itself, revolu- 
tionary new CABLE TRACER lets you search—and unmistakably iden- 
tify—up to 10 separate circuits simultaneously, even in the dark 


N%: you can trace conductors in cables and conduit— 10 times 


and when color coding is absent or obscured by age and dirt. It 
can also test for opens and shorts. 


CABLE TRACER is a completely self-powered precision tool which 
forever eliminates the need for clumsy buzzers. Designed by the 
makers of famous AMPROBE snap-around test instruments, new 
CABLE TRACER is simplicity itself to use. At the press of a button, a 
number lights up to identify the conductor. What’s more, CABLE 
TRACER will pay for itself in saved labor costs after only three jobs. 
It is supplied with three test leads and ten Station Blocks in a belt 
looped carrying case made of top-grain cowhide leather. Test-try 
CABLE TRACER today; your AMPROBE Distributor has a live-action 
demonstrator. Or write for free Catalog Sheet CT-10. 


only $3950 


PYRAMID INSTRUMENT CORPORATION, LYNBROOK, NEW YORK 






































i. 


2. 
3. 
4. 


Simply plug one end of conductors to be traced into num 
bered Station Blocks (A) 

Plug other ends into Receptacle (B) at top of CABLE TRACER 
Press Indicator Button (C) 

The number on CABLE TRACER'S Indicator Panel (D) corre 
sponding to the Station Block at the other end of the con 
ductor being traced (No. 1, in this case) lights up to provide 
identification—instantly, clearly, unmistakably! Using all the 
Station Blocks, ten conductors can be traced at one time 


Canada: Atlas Radio Corp., 50 Wingold Ave., Toronto, Ont 
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ONLY 
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ALL 
THREE! 





HE AMPROBE RS-3 is the only 
T pocket-sized, snap-around test 
that 
amperage and resistance. Designed 


instrument measures voltage, 
for one-hand operation, the RS-3 ac- 
curately locates opens and shorts, 
sets overload relays, balances loads, 
determines low or high-voltage con- 
ditions 
99% of all your test needs! 

The rugged, lightweight AMPROBE 
RS-3 meets every commercial voltage 


.in fact, it handles up to 


requirement on three voltage scales: 
0-150/300/600 volts AC. It also has 


five current ranges from 0 to 300 
amps, and a resistance scale with a 
mid-range reading of 25 ohms. You 
take these readings from a rotary 
scale...it reveals only one range at 
a time to increase reading speed, 
minimize chance of error. The Rs-3 
comes complete with test leads, ohm- 
meter attachment, genuine cowhide 
leather carrying case, and a one- 
year guarantee against defects in 
parts or workmanship. See your dis- 

for more 
only $52.50 


tributor or write today 
details. 


4) ) 


e/ 
AS AN OHMMETER: check resistance 


of motor control solenoid coil 


AS AN AMMETER: snapped around 


conductors to balance circuits 


AS A VOLTMETER (large photo): check voltage on slipring of motor. 


PYRAMID INSTRUMENT CORPORATION, LYNBROOK, NEW YORK Canada: Atlas Radio Corp. ,50 Wingold Ave., Toronto, Ont. 





Others might insist on the use of 


1{-in. conduit. There would be no | 
occasion to use No. 4 conductors | 
since the 80% derating factor | 


would not apply. 


In addition to the foregoing, a | 
separate 4-in. conduit would be re- | 


quired to serve the 4-hp. motor. 


From a standpoint of economy, it | 3 


appears that.the use of one 1}-in. 
conduit is preferred. Other factors 
might dictate otherwise. The na- 
ture of the occupancy which ap- 
pears to be a Class 2 hazardous 
area, and the desire to isolate one 
circuit from another could be con- 
sidered when deciding the issue.— 
B.A.McD.—8 ‘61/5 


Conduit Fill 


I would like your opinion in 
© regard to my calculation for 

figuring the size of conduit for a 
motor circuit with the power and 
control conductors in the same con- 
duit. It is a Th-hp single-phase 
motor. 
2-No. 6 motor conductors 

2 x 0.1238 = 0.2476 
3-No. 14 control conductors 

3 x 0.03827 = 0.0981 
Total cross-section = 0.3457 
40% fill requires 1}-in. conduit. 

Is this correct as 1-in. conduit at 
40% fill is 0.34? Would I be re- 
quired to use the 1}-in. conduit 
when it comes that close when I am 
using Type T conductors and the 
computation is done with the dimen- 
sions of Type R conductors as the 
code requires for new work?—R.B. 


A According to the provisions 
e of Section 346-6(a-2) of the 
code, the number of conductors per- 
mitted in a single conduit shall be 
as follows: 

“(a) New Work-(2). Where 
conductors are of various sizes to 
be used in combination, use Tables 
3 and 4 of Chapter 9 and the di- 
mensions of rubber-covered con- 
ductors from Table 5 of Chapter 
as 

Table 3 tells us that the number 
of conductors in a conduit or tub- 
ing, under the conditions described, 
should not exceed 40% of the area 
of the conduit. I say “should”’ since 
the note preceding Table No. 3 is 


phrased in the form of a recommen- 


dation. 


Table 4 gives us the areas of con- | § 


duit or tubing for the combinations 
of wires permitted in Table 3, Chap- 
ter 9. The note preceding this 


table is also phrased in the form | 


of a recommendation. 








HITACHI 


ELECTRIC 


3 8” Electric Drill, Type NU-DH 


When selecting power tools it will pay 


to consider the trouble-free Hitachi line, 


for they are backed by forty years’ 


experience as well 


as their famous 


name. Hitachi produces 75% of Japan's 


power tools, which are exported to 


Southeast Asia, South America, and 


other destinations. 


Portable Electric Drills 
Electric Bench Drills 
Portable Electric Grinders 
Electric Bench or Floor Grinders 
Toolpost Grinders 

Angle Plate Grinders 
Hand Grinders 

Electric Resinoid Grinders 
Electric Sanders 

Electric Orbital Sanders 
Electric Line Sanders 
Portable Electric Polishers 


Electric Bench Polishers 
Electric Tappers 

Electric Screw Drivers 
Electric Nut Runners 
Electric Nibblers 

Electric Hand Shears 
Electric Jigsaws 

Electric Circular Saws 
Portable Electric Planers 
Portable Electric Blowers 
Electric Drill Kit 

Drill Chucks 


bt. 


@) _pitachi.Ltd. 


Teryo Japan 


Cable Address: “HITACHY” TOKYO 
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THER AReSISTANT 


/ OKOPRENE 


SPLICING TAPE 


OKOPRENE tape is a match-mate for neo- 
prene-sheathed cables ...is engineered to 
replace the origina! sheath...protects against 
normal environmental hazards and is weather, 
ozone, oil and chemical resistant. 

Other cable-matched Okonite tapes: 


OKONITE—for mineral-base rubber insu- 
lated cables. 


OKo.uitTe—for oil-base rubber insulated 
cables. 


OKONEX—for insulating butyl splices and 
terminations. 


OKOWELD—for insulating and sheathing 
in one application up to 2000 volts. 


MANSON—Super-strong friction tape. 
The Okonite Company, Subsidiary of Ken- 
necott Copper Corporation, Passaic, N. J. 
OKONITE splicing materials 
80 years of cable craftsmanship 











IHIEL 


FASTENERS 


EASY-DRIVE 


STAPLES 


PAT. 2632356- gu 


COMMON STAPLE 
en | 
wh tro 
wee re nD 
WILL NOT 
BREAK OR 
PULL OUT 


PAT. 2885169 


NEW GRIP TYPE 
EASY-ON EASY-DRIVE 
STRAPS NAIL-IT 


WRITE FOR FREE SAMPLES NOW! 


Essential For Electrical Men! 


NEW HUMP 


SOLD ONLY THRU LEADING ELECTRICAL WHOLESALERS | 


THIEL TOOL & ENGINEERING CO.,INC. 


1417 N. MARKET ST. LOUIS 6. MC 
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It is quoted as follows: 

“Tables 4 through 7, Chapter 9. 
Tables 4 through 7 give the nomi- 
nal size of conductors and conduit 
or tubing (recommended) for use 
in computing size of conduit or 
tubing for various combinations of 
conductors. The dimensions repre- 
sent average conditions only, and 
while variations will be found in 
dimensions of conductors and con- 
duits of different manufacture, 
these variations will not affect the 
computation.” 

While the provisions of Section 
346-6 (a-2) definitely require a con- 
duit fill to comply with Tables 3, 4 
and 5, it is confusing when we find 
Tables 3 and 4 are merely recom- 
mendations. As a result, one might 
contend that there are no specific 
rules covering the problem pre- 
sented by you. Insofar as code 
intent is concerned, I believe that 
the tables do cover your problem, 
and the foregoing comment as given 
with the thought that there is a 
question which needs code clarifica- 
tion. 

On the basis of the Tables, your 
computations are correct. The total 
area of the conductors is 0.3457 sq 
in., and the 40% area of a 1-in. con- 
duit is only 0.34 of a sq in. accord- 
ing to Table No. 4, or according to 
computation, 40% of 0.86 which 
is 0.344 sq in. In other words the 
deficit amounts to 0.3457 minus 
0.344 which results in 17-thousands 
of a sq in. Is this of significant im- 
portance to warrant the use of 1}- 
in. conduit? To me, the answer is 
no. It is also significant to note 
that the combination of conductors 
in question with Type T insulation 
could be installed in a #-in. con- 
duit. This, of course is not per- 
mitted. The use of a 1}-in. con- 
duit, with Type R insulation would 
result in a 23% fill, and when Type 
T insulation is used, the fill would 
be as low as 14%. 

The foregoing observations lead 
one to believe that the use of con- 
duit as a wiring method is severely 
penalized by the code rule which 
does not recognize the Type T di- 
mensions of conductors. Subject to 
conductor derating for room tem- 
perature and the number of con- 
ductors in a conduit, it appears that 
the time has arrived when a conduit 
fill should be based on the actual 
area of the conductor used. This 
would assure a more effective use 
of this wiring method. 

A summary of the foregoing in- 
dicates to me that the notes preced- 
ing Tables 3 and 4 should be re- 
vised so that the status of the 
recommendation is clarified. It also 


appears that the note preceding 
Tables 4 through 7 should include 
the following advice. 

“Decimals smaller than one hun- 
dredth of a square inch may be ex- 
cluded from computations.”—B.A.- 
McD.—8/61/6 


Dry-Cleaning 
Equipment 


Q I would like to know if any 
* 


one has had any self-oper- 
ated dry-cleaning machines installed 
in their localities? 

The machines are operated by the 
customer. They are not attended by 
anyone on duty. The machines use 
Perchlorethylene as the solvent. Are 
these machines listed by UL? Is 
there any hazard involved ?—S.W.T. 


Dry-cleaning equipment is 
e listed by UL in two classi- 
fications. These classifications are 
based on the NFPA standards as 
set up in Standard No. 32, “Stand- 
ard for Dry Cleaning Plants.” Four 
classes are shown in the standard, 
each class being based on the type 
of solvent used in the system. 

Class I systems are the most haz- 
ardous utilizing such solvents as 
ethyl alcohols, gasolines and ether. 
In general, these types of dry-clean- 
ing plants are prohibited. 

Class II systems use solvents sim- 
ilar to kerosene. These require spe- 
cial electrical equipment and wiring. 
In general, these types of plants are 
not available as self-operating units. 

Class III systems are listed by 
UL in their Gas and Oil Equipment 
list. The solvents in this system 
are less hazardous than those in 
Class I and Class II. 

Class IV systems are listed by UL 
in their Electrical Appliance and 
Utilization Equipment list. The sol- 
vents are listed as non-inflammable 
at ordinary temperatures and only 
slightly inflammable at higher tem- 
peratures. 

This last Class IV system is the 
one used and approved for these 
self-operating dry-cleaning plants 
and machines. The equipment must 
be used only with the listed cleaning 
liquids classed as non-inflammable 
or as non-inflammable at ordinary 
temperatures and moderately flam- 
mable at higher temperatures and 
rated with respect to fire hazard at 
5 and below. Each machine manu- 
facturer lists the types of cleaning 
solvents to be used in his machines, 
and any change would endanger the 
safe operation of the system. 

These systems are not investi- 
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gated by the UL for operation in In the interest of BETTER ELECTRICAL 


hazardous locations. Therefore, they 
should not be installed in these haz- 
svi heatene the canes. |) PREVENTIVE MAINTENANCE 
quire only the standard wiring 


methods approved by the code in ... We Offer a complete line of improved 


Chapter 3. 


It should be noted that most of MEGGER® Insulation Testers 


the machines listed by UL in this 

Class IV are approved for use with 

the Dow Co. ‘“Perchlorethylene” Even the great corps of electrical men who have known and 

sicahirac lla ice depended on Megger Testers for as long as 50 years will find 
important and useful new refinements in these most sturdy and 
reliable of instruments. 





NEC Official 


Interpretation Select them with ease Use them with confidence 
NFPA’s National Electrical 


Code Committee has announced re- HAND-OPERATED These compact, conveniently 
lease of an official interpretation RECTIFIER-OPERATED portable instruments have 
of the current NEC. The interpre- DUAL-OPERATED earned popular acclaim from 
tation, effective June 23, 1961, was TWO-VOLTAGE bic pro Gok stants 
— Cue ee Megohm scale + 1 and operating and production lines 
viewed and released by the Elec- + 10, Ohm scale and moving. These are the men 
trical Correlating Committee of Capacitance Discharge who also keep profits from 
the National Fire Protection As- on one selector switch or becoming losses. 


a A minimum of experience is 
nen es the basic megohm scale required to use a Megger 

Subject matter and text of the only. Tester and interpret its mea- 
interpretation follow: 


Ranges from 0-20 to pn fhe _ omni 
‘ h suggestions clearly and sim- 
INTERPRETATION NO. 469 ina ot 408 nig ply stated in the well known 
Subject—Proper installation, in a volts d-c. Ohm scales Megger Manual are all the 


gC? dagean wee - electrical maintenance man 
multi-family type dwelling, of a from 0-10,000_ to needs to obtain accurate and 


a riety 0-100,000. One model reliable information for those 
incorporating a motor rated In ex- with 500 and 1000 volts test records of important pro- 


cess of 4 horsepower and a heater d 
rated in excess of 300 volt-am- « 
peres. 

Statement—A domestic dishwash- eneeenii aides 
ing machine which incorporates a a sunnetin 21-45 

motor rated in excess of § horse- i eS a caamualate 

power and a heater rated in excess . G ; Add this 
of 300 volt-amperes, is installed as 

a stationary appliance in a multi- NEW 
family type dwelling. The branch- 

circuit switch or circuit breaker BULLETIN 
is installed on another floor not Sehiacineetiy 
within sight of the motor control- o’ to your 
ler of the appliance, but is readily — 

accessible to the user. f ‘ho —— file of 
Question No. 1—If the branch-cir- ‘ <2, REY 

cuit switch or circuit-breaker is # ao te Pr valuable 
considered as providing the dis- Ca: ie: : " 

connect means required in Section i“ J A . A literature 
422-16, paragraph b, must it meet ¥ 4 3. ¢ aie! 
the requirements’ of Section j S gM 43 ss A k f 
422-19? aca’ ey sk for 
Answer—Yes. <a / Sapam: eg 

Question No. 2—Would the branch- > / / ee eee BULLETIN 
circuit switch or circuit breaker nee ae 

be required to comply with the ath: gemaaaame 21-45ECM 
provisions of Section 430-102? 

Answer— Yes. 

Comment—If the unit switch pro- 

vided as a part of the Malioastiee JAMES G. =} 2) 2) & = ot o 
were considered as the disconnect Electrical and Speed Measuring Instruments 
means, Section 422-17 (a) would 
apply. 


in one instrument. duction equipment. 
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They cost the same to run. 


gen with half 
y panel delivery. 
is almost the same. 

) to 30 miles a gallon on gas, 
for instance. And about 35,000 miles on 
tires. 

About twice as much as a conventional 
truck. 

(A loaded VW is as light on its feet as 
other trucks empty. That's one of the rea- 
sons it costs so little to run.) 

Also, a whole VW will cost no more to 


service than half of a standard truck. 
Owners tell us the VW has cut their repair 
bills around 50%. 

(After all, we've been perfecting the 
same truck for 12 years.) 

But half a truck won't carry the VW's 
1,830 Ibs. 

This is only 170 Ibs. less than a ton. 
Even if you put your standard half-ton back 
together, it wouldn't take it. 

There is one advantage to cutting an 
ordinary truck in half. It will be easier to 


get into than a VW. But not much. 

Our side doorway is almost 4 feet wide, 
And for $85* more, you can get another 
just like it on the other side. 

But of course you wouldn't really cut a 
truck in half. People would point at you. 

The real question is the upkeep of a 
whole truck. And you can run two Volks- 

wagens for the same money. 
Or just one and keep the dif- 

ference. Some people can't 

think of anything but money. 





in the News 





Chicago Promotes 
Better Office Lighting 


A coordinated electrical industry 
promotion is under way to mod- 
ernize and upgrade office lighting 
in the Chicago area. The ultimate 
goal is to improve lighting condi- 
tions for an estimated 800,000 of 
900,000 office employees who, sur- 
veys indicate, are working under 
inadequate lighting levels. The 
complete program was developed by 
a joint industry committee of the 
Electric Association of Chicago and 
the Chicago Lighting Institute. 

Official announcement of this all- 
out drive was made at a kick-off 
luncheon at Chicago’s new McCor- 
mick Place where some 300 
trical contractors, distributors and 
lighting manufacturers were given 
a run-down of the program. The 
luncheon signaled the opening of 
the Midwest Electrical Industry 
and Lighting Exposition sponsored 
by the Chicago Electric Association 
and the Electrical Maintenance En- 
gineers. 

Luncheon keynote speaker James 
F. Whitehead, Jr., president of Day- 
Brite Lighting, Inc., St. Louis, Mo., 
told the group that good lighting is 
industry’s biggest bargain. Using 
national average figures to illus- 
trate, he noted that of a $40 per 
sq ft per year office cost (including 
wages, equipment, services, space 
and lighting) only 25 cents has been 
allocated to lighting. Add only 50 
cents for recommended lighting 
levels and the relative cost can be 


elec- 


GOOD LIGHTING is industry's biggest 
bargain, keynoter J. F. Whitehead, presi- 
dent, Day-Brite Lighting, Inc., St. Louis, 
Mo., tells some 300 Chicago area elec- 
trical contractors, distributors and light- 
ing manufacturers attending Office Light- 
ing kickoff luncheon at McCormick 
Place. Luncheon preceded opening of 
Midwest Electrical Industry and _ Light- 
ing Exposition 


ELECTRICAL CONSTRUCTION AND MAINTENANCE .. 


APPLIED LIGHTING contestants in Commercial division at Sacramento lighting 


convention included (from 
Arrowhead Chap.; Ray 


left, front 


Dresser 
Diablc« 


Lauer, Bruce Thyberg, 


B. A. Corwin, 
Yosemite 
Van Nostrand and W. A. Stains, Mother Lode: Bill Jones, So 
San Diego, and 


Don Rawlin 
San Jose; Les 
Calif.; Hunter 

Golden Gate 


proxy for 
Edward H. Peterson, 


Daniel Parenti 


Competition was won by Lauer with Jones and Thyberg placing second and third 


respectively 


reduced through greater efficiency 
and operation, he revealed. 

As more is learned about the 
science of seeing, recommended 
footcandle levels have been increas- 
ing—from 10 in the 30’s, 50 in the 
50’s to IES recommended 100 in the 
60’s. Projections of 200 to 500 
footcandles for office lighting in the 
next two decades are not as fan- 
tastic as they might seem, he in- 
timated. 

Mr. Whitehead emphasized the 
need of salesmanship to promote 
the techniques and equipment de- 
veloped by scientists and engineers. 
Best approach is to find your cus- 
tomer’s needs, sell him the benefits 
of good lighting, keep your discus- 
sion simple so the customer can 
understand it, he noted as he elab- 
orated on each point. 


Chicago Program 


Key to the Chicago program, as 
outlined by J. R. Walter, Westing- 
house Electric Corp., and chairman 
of the promotion committee, is a 
six-lesson training course (one 
lesson per week) directed primarily 
to electrical contractors but open 
also to utility, distributor and 
lighting manufacturer personnel. 
Subjects covered include: Light 
and Lighting Terms; Developments 
in Light Sources and Auxiliary 
Equipment; Office Lighting; Illumi- 
nation Design Methods; Office 
Lighting Applications; and Effec- 
tive Sales Presentation. 

Trainees who have completed a 
pilot course will form a pool of in- 
structors for future courses to be 


given at Commonwealth Edison 
Company locations convenient to 
area groups of contractors. 

Supplementing the training 
courses are the following promo- 
tional aids: 

An envelope stuffer to mail with 

monthly bills. 

Promotional pieces for separate 

mailing to prospect lists. 

Advertising in relevant 

trade publications. 

Periodic publication of 

Times”—a news 
program activities. 

Office lighting displays at 

Midwest Electrical 
Exposition. 

In addition to commercial light- 
ing equipment displays at the Ex- 
position, a Chicago Lighting In- 
stitute-Electric Association booth 
highlighted the advantages of good 
office lighting. 

While the initial promotional ef- 
fort is directed to better office light- 
ing, other promotions are scheduled. 
Tentative plans call for similar pro- 
grams to cover plant lighting, street 
and highway lighting and sports 
lighting. 

The following Chicago electrical 
groups are cooperating in this ini- 
tial all-out drive to modernize 
office lighting: lighting manufac- 
turers, Midwest Electrical Distrib- 
utors Association, Electrical Con- 
tractors Association of City of 
Chicago, Cook County Electrical 
Contractors Association, Chicago 
Lighting Institute, Electric Asso- 
ciation of Chicago, Commonwealth 
Edison Co., and Public Service Co. 


local 


“Light 
bulletin of 


the 


Industry 
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ACKERMAN-JOHNSON 


“Giant Grip’’ TOGGLE BOLTS 


The Dependable 
Low-priced Fastener 





Shows “Giant Grip” installed 


Newest in anchoring devices . . . provides a highly efficient means of attaching Electrical and 
Plumbing Fixtures, Kitchen Cabinets, Mirrors, Shelf Brackets, etc., to tile or other hollow, or thin 
walls. When drawn up tight, bolt is always under tension; making it unnecessary to retighten 
bolt if any shrinkage of materials occurs. Sturdily built 3 popular sizes . . low-priced! 


NOTHING HOLDS AS WELL AS ACKERMANS 



































Write for new catalog covering Complete Line of Fastening Devices 


cherman - Johnson Co. 


625 WEST JACKSON BLVD., CHICAGO + 55 PARK PLACE, NEW YORK 





babes ' st 


ROBBINS ELECTRIC co, 





RA labor saver, 
easy to operate, 
and profitable 99 


Fast trenching at lowest 
cost. Reduces man-hours 
to minutes. Eliminates dis- 
advantages of sub- 
contracting. A _ profitable, 
inexpensive machine to 
own and operate. 
© Digs 3 in. wide by 1 to 24 in. 
deep; or 4 in. wide by 18 in. 
deep 
@ Light weight, compact, portable 
@ Since 1956 satisfied users all 
over U.S.A. 
© Dependable trouble-free trench- 
ing at lowest cost. 
© Digs 1% to 17 ft. per minute, 
depending on soil conditions 
FOR FREE BOOK 
ON POW-R-SPADE 
AND PRICES 
CALL COLLECT 
788-9527 


MAIL DIRECT 


ELECTRICAL CONTRACTORS USE POW-R-SPADE to lay cable and 
conduit. Savings and extra profits on every job. Have your 
wn machine. No waiting. No delays 


Ver 


Digs straight, curves, or angles without special set-up. Comes 
completely assembled. One man operation from start to finish. 





STAMPINGS, INC. 


OR TEAR OUT THIS AD — ATTACH TO LETTERHEAD AND 
Dept. E, Rock Island, Illinois 
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NYS Electrical 
Contractors Convene 
at Lake Placid 


The New York State Association 
of Electrical Contractors and Deal- 
ers held their 62d annual conven- 
tion at Whiteface Inn, Lake Placid, 
N. Y., July 2 to 8. Approximately 
300 members and guests attended. 

The theme of the convention was 
“The Electrical Industry—Key to 
Prosperity.” Chairmen for the vari- 
ous sessions were A. L. Bush, presi- 
dent, Belmont Electric Company, 
New York, and chairman emeritus 
of the Board of Directors of the 
Association; H. A. Olson, vice pres- 
ident, General Electric Co., New 
York; and E. A. Brand, sales man- 
ager, Niagara Mohawk Power 
Corp., Buffalo. 

M. J. Sherwood, director of Mar- 
keting Services, NECA, Washing- 
ton, spoke on the NECA Sales 
Power Program. He said that the 
electrical contractor is the only rep- 
resentative of the industry who can 
offer the customer the ability to 
furnish, install and maintain the 
electrical facilities and equipment 
the user requires for his living or 
his business. He pointed out the 
need for contractors to get out and 
sell in order to make a better profit 
and remain in business. 

A progress report on the activi- 
ties of the New York Board of Fire 
Underwriters for the past eleven 
years since it took over the inspec- 
tion responsibilities throughout the 
State for the fire insurance rating 
organization was given by E. C. 
Niver, executive vice president. He 
told of the growth of his organiza- 
tion’s coverage throughout the 
State in cooperation with local gov- 
ernmental bodies, to extend protec- 
tion to the customer and establish a 
minimum standard of electrical 


CO-CHAIRMEN at Intermountain IES 
conference were Donald R. Dyrenforth 
and Wayne F. Mulcock. 
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YOU ASKED FOR | 


the May 1960 feature section of Electrical 
™==" (onsiruction and Maintenance now in a 
handsome hard-cover book. 


CONSTRUCTING ELECTRICAL SYSTEMS 


by J. F. McPartland and the Editors of Electrical Construction and Maintenance 


Here’s a modern, comprehensive reference 
and instruction manual on the methods and 
techniques used in constructing systems for 
power, light, signals and communications. 
Covering the best practice on selecting, 
mounting, connecting and housing all types 
of electrical equipment, this manual pre- 
sents 1959 National Electrical Code data 
relating to installation. And a wealth of 
special illustrations are used throughout 
to clarify fine code points. 


Chapters are broken down on the basis of 
types of equipment to facilitate ready refer- 
ence: lighting equipment — motors and con- 
trollers — conductors — raceways — switches 
— overcurrent protective devices — switch- 
boards and panelboards — transformers — 
capacitors and regulators — power sources — 
high voltage — signals and communications. 


CONTRACTORS — Get copies of this book 
for your job superintendents, foremen and 
estimators. They’ll appreciate the gesture 
and you’ll get a high return on your invest- 
ment. 


ENGINEERS — This book is a bonanza of 
information in the area where electrical de- 
sign encounters most difficulty. Get copies for 
your key designers, junior engineers and 
draftsmen working into design. 


CONTENTS 


General Considerations 
Luminaires and 
Lighting Equipment 
Motors and Controllers 
Conductors 
Raceways 
Switches 
Overcurrent 
Protective Devices 


Ship to: 
Name 


“CONSTRUCTING ELECTRICAL SYSTEMS” 
Electrical Construction and Maintenance 
330 West 42nd Street, New York 36, N.Y. 


Please send me 
ting Electrical Systems,’’ at $4.50 each. 


(0 Payment enclosed. 





WIRING A GROUP OF SWITCHES 


Problem: A number of branch circuits or subfeeder circuits are 
to be tapped from a feeder at one location, using fused 
switches for disconnects and short circuit protection. 

Solution: Bring feeder conduit into a suitable auxiliary gutter 
and tap from feeder conductors in gutter through the 
individual enclosed safety switches. 


Busbors or feeder 
ae conductors 
+ Gut ter 
Ed 


Tap conductors 
wn n.pples 








Feeder 





Gutter ot top 

to provide direct | 
connections to 

tine lugs in 
switches 





‘de Fused switches 

















Enclosures ) 
. usedas 
— NEC RULE SECTI 
373-8 

Switch enclosures shall 
not be used as junction 
boxes, troughs or race 
ways for ductors feed- 





ing through of tapping 
off to other switches, un- 
less designs suitable for 
the _ourpose care em- 





PLANT ELECTRICAL PEOPLE — This 
book should be in the reference library of 
plant electrical engineers, electrical super- 
visors and electricians. 


ELECTRICAL INSPECTORS — Here’s 
a unique presentation of code rules in com- 
bination with specific installation details 
taken from modern practice. The correlation 
between code generalities and actual job 
specifics will assist inspectors in many dif- 
ficult rulings. 


copy (copies) of the book, ‘‘Construc- 


CO Please bill me. 0 Bill Company. 


Title 





PLEASE PRINT 


Switchboards 
and Panelboards 
Transformers 


Capacitors and Regulators City. 


Company Name 





Home O 
Address — Company] 








Power Sources 
High Voltage 
Signals & Communications 


USE THIS COUPON TO ORDER YOUR BOOK 


Please indicate 
nature of Co. business. 





(273-076) 
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Low Cost 


FIXED TEMPERATURE 





THERMOSTAT 


Cat. No. TSF500 <- 


LI 


FOR 120 and 240 VAC 


Highly successful surface sen- 
sitive pre-set thermostat made 
of quality materials. U/L and 
CSA approved switch. Factory 
calibrated to operate above 
freezing. For automatic opera- 
tion of any heating device up 
to 500 watts on 120 VAC or 
1,000 watts on 240 VAC. 
Sealed waterproof. Has 4-ft. 
cord, plug and single outlet. 
Only $4.45 


Write for FREE Literature 


we §MITH-GATES 
NN FARMINGTON, ae 














Je) Mell lel Gat 77 
elo) -Mlitiielitelitels 


“EFFICIENCY” 


NESTED CONDUCTOR 


Nested conductor racks are compact and 
scientifically designed to carry cables equi- 
distant from center to center. Available in 
2, 3, 4, 5 and 6 bushing racks. 


Write for new catalog 


EFFICIENCY 


ELECTRIC & MFG. CO. 
EAST PALESTINE, OHIO 
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PRESIDENT of San Francisco Electrical 
Contractors Assn., Emil J. Weber, com- 
pared regional design procedures with 
W.R. Grasle, Portland, past-president of 
NECA District 6, between sessions at re- 
cent tri-district meeting on the west 


coast 


specifications for the performance 
of work to the industry. 

J. W. Frommer, president, L. K. 
Comstock Company, N. Y., and 
president of the Electrical League 
of New York, outlined the League 
activities. They included participa- 
tion in National Electrical Week, 
a course in residential lighting in 
cooperation with the League of 
Lighting Arts, sponsorship of an 
Adequate Wiring booth at the Elec- 
trical Living Show at the New York 
City Coliseum, and a_ lighting 
course as set up by EEI. 

“Relation of Industry Organiza- 
tion to Prosperity” was discussed 
by H. L. Weisman of New York, 
counsel to the Association and the 
New York Electrical Contractors 
Association. It is through the ve- 
hicle of organized associations that 
industry methods, standards and 
techniques are scrutinized, dis- 
cussed and improved for all com- 
petitors, even non-members, he 
said. A trade association should be 
used to broaden its members’ out- 
look and deepen individual friend- 
ships. This in itself tends to im- 
prove the standards of conduct and 
ethics of good business, all of which 
is related to the main object of 
business—to make a profit and to 
enjoy prosperity. 

E. V. Gray, manager, Industrial 
Development, Long Island Lighting 
Co., Mineola, reported on area and 
industrial development in New 
York State. In cooperation with 
utilities, local governmental bodies, 
chambers of commerce and the New 
York State Department of Com- 
merce, new businesses have been 
attracted to the State and existing 
industries have been given encour- 


agement to expand and improve 
their plants. 

“New York State’s Tremendous 
Electric Power Resources—Present 
and Future” was discussed by W. D. 
Wilder, system supervisor, Power 
Control, Niagara Mohawk Power 
Corp., Syracuse. W. G. McKie, gen- 
eral sales manager, Rochester Gas 
and Electric Corp., presented the 
story of the total electric home, the 
way to better living. He stated that 
the utilities of New York State are 
spending the greater part of their 
promotional dollars in the develop- 
ment of the residential market. 

R. F. Baldwin, president, Bald- 
win-Hall Company, Syracuse, told 
the audience that the expanding use 
of electrical energy and equipment 
in the next ten years will bring 
prosperity. The big question is— 
who will make a profit? He said 
that prosperity for the electrical 
industry can only be realized if the 
distributor, the contractor and the 
manufacturer take time to learn 
and understand each other’s prob- 
lems. If our industry is to expand 
to take care of the demands that 
will be made, we must grow and 
grow in the same proportion. 

Our responsibilities as members 
of the electrical industry were dis- 
cussed by A. J. Moore, manager, 
Northeastern Agency and Distrib- 
utor Region, General Electric Co., 
New York. The electrical contrac- 
tor has an unusually large number 
of basically favorable factors work- 
ing in his behalf all the time. 
Among them are a continually ex- 
panding market and a progressively 
increasing share of that market; a 
persistent trend toward more and 
more electrification throughout in- 
dustry; and in the home—automa- 
tion, modernization and many 
others. 

C. P. Clarke, manager, Head- 
quarters Construction, Westing- 
house Electric Corp., Pittsburgh, 
introduced new total electric fron- 
tiers, which are expected to be- 
come a reality within a decade. Mr. 
Clarke said “We have no compre- 
hensive approach to the commer- 
cial market. It is time we stopped 
marching down the separate paths 
of product-oriented promotions; I 
know that now is the time to think 
total electric, and to sell total elec- 
tric to our commercial customers. 
And I’m including apartments, 
schools, office and public buildings, 
along with all commercial build- 
ings. There can be no question that 
we will benefit substantially in sales 
and profits for the industry. 

“Some headway has already been 
made in selling commercial builders 
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and buyers on going total electric. 
Never in the history of this pro- 
gressive industry has there ever 
been such a challenging frontier 
open to us. But to realize the full 
opportunities of this frontier, we 
must completely mobilize our re- 
sources, just as was done on the 
total electric home,” Mr. Clarke 
concluded. 

The following officers were re- 
elected: H. F. Janick, Rochester, 
president; H. A. Webster, N. Y., 
first vice president; J. M. Smith, 
Cohoes, second vice president and 
secretary; R. J. Knoblock, Syra- 
cuse, treasurer; and J. P. O’Brien, 
financial secretary. E. G. May, Al- 
bany, and W. L. Drexler, N. Y., 
were reelected chairman and vice- 
chairman of the Board. 


N. Y. World’s Fair 
Will Feature 
Lighting 


Lighting design stands high in 
the planning program for the New 
York World’s Fair 1964-65 which, 
in slightly less than three years, 
will open its gates to an expected 
70 million visitors. 

Full recognition of the impor- 
tant role that light will play in 
creating the after-dark mood of the 
exhibition has already been given 
by Robert Moses, the Fair’s presi- 
dent. 

A consultant 


group, with broad 


CONSTRUCTION PROBLEMS were analysed critically at 


BLACKWELL RESEARCH data pertaining 
to recent studies of polarized light 
sources were authoritatively reported at 
recent IES meeting in Sacramento by Dr 
H. R. Blackwell, Director, Institute for 
Research in Vision at Ohio State Univer 
sity. The Society's Technical Director 
C. L. Crouch (right) appeared on this 
same program. 


experience in dramatic and spec- 
tacular lighting, has been given the 
responsibility of creating the night- 
time atmosphere of the Fair’s pub- 
lic areas. The group will also design 
the many fountains which will be 
among the outstanding features of 
the Fair. Also, architects and de- 
signers of the exhibit buildings will 
develop their own exterior lighting 
—coordinating it with the over-all 
lighting concept of the public areas. 

Consultants to the Fair are A. K. 
Morgan, J. S. Hamel, and Donald 
Oenslager, working in cooperation 
with the firms of Clarke and Rapu- 
ano, landscape architects and engi- 


S 


NECA‘s _ tri-district 


western meeting in San Francisco by (left to right, seated): architect Charles R. 


Kahrs contractor Al 


Banwell, 


electrical 
who 
L. Raffin; 


tractor Bennett 


Co., Seattle 


Lera of 
also served as moderator, 
Wider, vice president, San Francisco Electrical Contractors Assn.; 
session chairman Howard E. Bayley, 
vice president of NECA District 6; electrical engineer Glenn W 


architect Richard S 
same order): Fred E. 
general con 
Elec 


Lemoge Electric 
and (rear row, 


Industrial 


Smith, and electrical-mechanical engineer Thomas R. Simonson 
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im * “MARKETS UNLIMITED” « 


THREE PHASE 


SEWAGE PUMPING 


STATION...... 
OPERATES ON 
SINGLE PHASE 


Gdd-A-Phase 


SMITH & LOVELESS 
Division — Union Tank Car Company 
LENEXA, KANSAS 


Artist’s installation drawing of a 
Smith & Loveless factory-built duplex 
sewage pumping station. The Smith & 
Loveless pump station is designed for 
Capacities from 100 GPM to 4,500 
GPM per pump with two or more 
pumps per station. 


Gdd-A-Phase POWER CONVERTER 


e Balances for 
Any Load 


e 100% Rated Load 
e High Power Factor 
e Balanced Currents 


e@ No Loss of Work 
Power 


eeebbeebete 


Write for Complete Information 


r 
ADD-A-PHASE Dept. ECM-8 


Div. System Analyzer Corp., Nokomis, Illinois 


Gentiemen: Please send, without obligation, 
complete details on your ADD-A-PHASE Power 
Converter. 


Name 








SEE FOR YOURSELF .. . package 
includes many case histories of the 
success of the Add-A-Phase... 
ears of trouble free use. IF YOU 
AVE A SPECIFIC ELECTRIC POWER 
PROBLEM GIVE US THE DETAILS 
FOR RECOMMENDATION. 


a 
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Special Large Radius 


12”, 15”, 18”, 24”, 30”, 
36”, 42”, 48” radii 


ALUMINUM 
Hot Dip Galvanized 


Conouit Nipece Mec. co. 


1455 SPRING GARDEN AVE. PITTSBURGH 12, PA. 





INDOOR and OUTDOOR 
PHONES 


that need no current 


Your voice 

supplies the power 
needed to operate 
these Sound 
Powered Telephone 
handsets over a 
distance of many 
miles. Never fail 

in an emergency. 
For temporary 

or permanent installation. 


7 Write for catalog 
D 
HOSE-McCANN 
TELEPHONE CO., INC. 
25th St. & 3rd Ave., Brooklyn 32. N.Y. 
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DEMONSTRATION of insulation was a 
feature of a shop tour of the Lubbock 
(Texas) Electric Co., during a recent 
meeting of EASA‘s Southwestern Chap- 
ter. At left is Southwestern Chapter 
President George Kinard, Electrical Ma- 
chinery & Repair Co., Beaumont, Texas, 
with the demonstrator, Jack Floyd, Butts 
Electric Supply Co., Oklahoma City, 
Okla.; and Robert A. Renaud, Metals & 
Controls Division of Texas Instruments, 
Inc., Corpus Christi, Texas 


neers, and Hamel and Langer, light- 
ing design consultants. 

Mr. Morgan and Mr. Hamel were 
both associated with the New York 
World’s Fair of 1939, and have 
been active in lighting design since 
that time—Mr. Morgan in the field 
of public parks and recreational 
areas, and Mr. Hamel as a consult- 
ing engineer. Mr. Oenslager is a 
well known theatrical scenic de- 
signer who has been active on the 
Broadway scene since 1930. 

The magnitude of the design 
problems facing the groups is indi- 
cated by the size of the street and 
landscape lighting load, which is 
estimated at 7.5 million watts. It is 
also estimated that the fountains 
will be pumping more than 100,000 
gallons of water per minute, and 
will use an additional 1.5 million 
watts for lighting. 


EASA News 


A big EASA event, the 4th An- 
nual Chapter Officers’ Conference, 
will be held in St. Louis in Septem- 
ber, the exact dates and location to 
be announced. This meeting is at- 
tended by more than 60 presidents 
and secretaries of most of EASA’s 
36 chapters in the U. S. and Canada. 
Moderator will be Ben J. Horton, 
general manager, The Atkinson 
Armature Works, Pittsburg, Kan- 
sas, and EASA vice-president. 

The Chapter Officers’ Conference 
will be a two-day meeting, largely 
devoted to discussions of mutual 
association and industry problems. 
Also scheduled are talks on chapter 


leadership and publicity and on the 

association’s management seminars 

and electronic motor control courses, 
. J e es 

EASA’s 1963 Convention will be 
held in Dallas and the 1964 Con- 
vention will be held in New York 
at the time of the World’s Fair. 

Miss Marion Wassell, a San Fran- 
ciscan since her retirement as 
EASA office manager in 1958, is 
putting her years of experience at 
EASA conventions to good use. At 
the recent EASA San Francisco 
Convention she returned to “active 
duty,” and since has been working 
for other convention groups in the 
California city. 

e o o e 

EASA is still primarily a man’s 
world, but an increasing number of 
women are invading its business 
meetings. For instance at the recent 
San Francisco convention, Mrs. 
F. M. Cannon, owner of Cannon 
Electric, Brookhaven, Miss., for- 
sook the women’s program of tours, 
luncheons and fashion shows to 
listen to talks about varnish, wind- 
ing processes, equipment, manage- 
ment techniques, and the like. Mrs. 
Cannon’s business was founded by 
her late husband and is currently 
managed by her son. 

a + — ” 

Dr. Charles Orr, associate pro- 
fessor of economics at Roosevelt 
University, Chicago, a former rep- 
resentative of the United Nations 
International Labor Organization 
and advisor to India and several 
Far Eastern countries, discussed 
the effect of labor on the economy 
at the June 20 meeting of EASA’s 
Chicago Chapter at Petricca’s 
Restaurant. 

A presentation of the testing of 


CUTTING insulation paper is performed 
at the W. M. Smith Co., Lubbock, Texas, 
under the watchful eyes of Robert A. 
Young, Texas Bearing Co., Dallas, 
Texas; Carl D. Hogg, Crown Electric, 
Clovis, N. M.; and A. O. Kleen, Electri- 
cal Service Engineering Co., Austin, 
Texas, all of whom were attending a 
meeting in Lubbock of the Southwestern 
Chapter of EASA. 
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WHEN MEMBERS of EASA’‘s Southwest- 
ern Chapter stopped at the W. M. Smith 
Co. shop in Lubbock, Texas, during a 
recent chapter meeting, they were wel 
comed by Mrs. Marie Merritt, secretary 
and bookkeeper of the company. Join- 
ing Mrs. Merritt for this picture were, 
from left: W. S. McCray, Helwig Carbon 
Brush Co., Houston, Texas; R. E. Clark, 
Brandon & Clark, Lubbock, Texas; Wil 
liam D. Dineen, Allis-Chalmers Manu 
facturing C« Cincinnati, Ohio; and 
George T. Kinard, Electrical Machinery & 
Repair Co., Beaumont, Texas, president 
of Southwestern Chapter. 


electronic armatures was given by 
J. W. Miller, district sales manager, 
National Electric Coil Co. Reports 
by chapter members who attended 
the San Francisco national EASA 
Convention were also presented. 
The Chicago group will be the host 
chapter to the 1962 EASA Con- 
vention, to be held at the Conrad 
Hilton Hotel, June 10-13. 
7. . 7 . 

August A. Baechle, newly ap- 
pointed EASA vice-president, was 
the guest speaker at a meeting of 
the Greater St. Louis Chapter of 
EASA on June 6 at Bel-Air Motor 
Hotel. 

o o aa o 

Additional electronic motor con- 
trol courses will be sponsored by 
EASA early next year, it has been 
announced by EASA headquarters. 
Dates will be announced in a few 
months, Meanwhile, association 
members have been lauding the 
courses that were held in Los An- 
geles, Oklahoma City, Minneapolis, 
Atlanta, Boston and Philadelphia 
early this year. More than 200 own- 
ers and employees of EASA mem- 
ber firms attended the week-long 
courses which consisted of inten- 
sive training in electronics and con- 
trol equipment service. Considera- 
tion is also being given to an 
advanced course, 

. - . . 

Great Lakes Chapter held its 
June 26 meeting at Re-Nu Electric 
Co., Detroit. Hosts were Joseph 
Bilike, of the Re-Nu firm; Charles 
Villinger, of Armatures, Inc.; and 
Jerry Cohen, of J-C Electric Co. 

Consolidation of several national 
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committees of EASA by a special 
committee has reduced the total 
number of committees to a more 
workable group, it has been learned. 
An announcement of the new com- 
mittees and their chairmen will be 
made next month. 


New Books 
Electrical Estimating, Third Edi- 
tion, by Ray Ashley; 225 pages; 
$12.50. McGraw-Hill Book Co., 330 
W. 42nd St., New York 36, N. Y. 
Newest revision is designed for 
the electrical contractor and esti- 
mator who wants to increase his 
business by more efficient manage- 
ment and understanding of his 
field. Practical methods, tips and 
guides are included to help stream- 
line estimating procedures. Sample 
estimates, methods of checking 
estimates, and the preparation of 
labor-cost units are detailed; 25 
tables of labor-cost units embrace 
more than 1800 individual items. 


Farm Electric Sales Handbook, 
Revised Edition; loose-leaf note- 
book in binder; $3.50 to EEI mem- 
bers, $4.25 to non-members. Edison 
Electric Institute, 750 Third Ave., 
New York 17, N. Y. 

Valuable to the farm electric 
salesman, electrical contractor or 
manufacturer for discussing elec- 
trical applications and their costs 
with farm customers. Partial con- 
tents include irrigation, shop, 
dairy, and brooding equipment. 
New chapters in this edition in- 
clude electric motors, electric weld- 
ing, emergency lighting, and live- 
stock water warming. 


SPEAKERS at the recently held IES East 
Central Regional Conference in Philadel 
phia included: John J. Neidhart, The 
Miller Co., Meriden, Conn mn “A Logi 
cal Approach to the Commercial Lighting 
Problem Robert T. Dorsey, Large Lamp 
Dept., General Electric Co., Nela Park, 
Cleveland, on The Latest in Light 
Sources and Their Applications’’; and 
George W. Clark, Lighting Fixtures Divi 
sion, Sylvania Electric Products Inc., 
Wheeling, W. Va., on “High Intensity 
Industrial Lighting.” 


PIPE OR CONDUIT 
HANGER 
This New 2472-473 Conduit Clamp ac- 
commodates NEW SIZES—11!/2” thru 21/2”. 


The saddle or pipe support can be turned 
360°, permitting pipe to run parallel or at 
right angle. 


Made of highest grade malleable iron, 
with case hardened set screw—all cad- 
mium plated. 


Excellent for confined areas and no drilling 
or use of straps. 


470-471 
470—For hanging ' 
ru ] pe or Con 


CAST IRON 
ADJUSTABLE BOX 


Vatertig 


STEEL BOX 


box with a 


Sold Only Thru Wholesalers 


Pullman 


Manufacturing Co. 


1209-1215 JEFFERSON 


LATROBE. 


STREET 


PA. 
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Model 610 Metal Cutting Band Saw 
MOUNTED on WHEELS 
and Ready to GO! 


The 


KALAMOBILE ; 


@ TRULY PORTABLE 
® HANDIER THAN EVER 


The Kalamobile has rubber-tired 
wheels and telescoping handles... 
can be shifted from job-to-job by 
one man with ease. This new 
Mobile Model M610D cuts pipe and 
conduit fast and clean. Capacity 6” 
rounds... 10” flats. 


Machine Tool Division 


Kalamazoo TANK and SILO CO. 


509 HARRISON ST., KALAMAZOO, MICH, 


Hang more fixtures 
easier with a 
LANTZ HI-HOIST 


TRY IT 
FREE! 


The Lantz Hi-Hoist 
easily lifts and holds 
fluorescent fixtures, 
conduit, pipe, etc. to 
working height .. . 
reduces fatigue, 
speeds installation 
or repair work, cuts 
costs. Lifts and 
holds 100 Ibs. up to 
13 ft. Three sections 
fit in car trunk, as- 
semble in 30 sec- 
onds. Electrical wholesalers everywhere 
invite contractors to try a Hi-Hoist on 
the job, free. Check with your whole- 
saler on how to try it free. For full in- 
formation on the Hi-Hoist, mail coupon. 
(Representation in a few choice territories is still open.) 


LANTZ Manufacturing Co., Inc. 
Valparaiso, Ind. 

Please send Hi-Hoist bulletin with 
descriptive and technical informa- 
tion and how to try it FREE. 


Name 





Company 


Address_ 





ELECTRICAL CONSTRUCTION AND MAINTENANCE .. 


NEMA Accounting Manual Sup- 
plement, 15 pages, $1.50. National 
Electrical Manufacturers Assn., 155 
E. 44th St., New York 17, N. Y. 

Supplement to the seventh edi- 
tion of the basic manual includes 
revision, updating and expansion 
of the parts dealing with account- 
ing for depreciation, accounting 
for manufacturing costs, and fi- 
nancial and operating ratios. In- 
cluded is a new section on methods 
of inventory valuation. The com- 
plete manual, which sells for $14.00, 
is adaptable to needs of all manu- 
facturing industries, providing 
cost, tax and administrative in- 
formation. 


Lighting for Industry, 16 pages, 
25 cents. Better Light Better Sight 
Bureau, 750 Third Ave, New 
York 17, N. Y. 

Explains in non-technical lan- 
guage what’s behind new higher 
recommended lighting levels, in- 
cluding list of footcandle levels, ex- 
planation of research program 
leading to the recommendations, 
discussion of quality factors in 
plant lighting, and ten illustrated 
case histories which paid off for the 
users. 


Directory of Manufacturers’ Rep- 
resentatives, Third Edition; 217 
pages; $20. Manufacturers’ Agent 
Publishing Co., 554 Fifth Ave., 
New York 36, N. Y. 

Lists more than 15,000 manufac- 
turers’ domestic and export agents 
in the United States, Canada and 
Puerto Rico, arranged geographi- 
cally with principal products car- 
ried and trading area covered. In- 
cluded are prevailing commission 
scales and suggested contract 
forms. 


Estimator’s Heating, Plumbing 
and Air-Conditioning Manhour 
Manual, by John S. Page; $7.50. 
Gulf Publishing Co., P. O. Box 
2608, Houston 1, Texas. 

Gives scores of manhour tables 
with thousands of easy-to-use list- 
ings for estimating manhours in 
every phase of heating, air condi- 
tioning and ventilating, pointing 
out how to arrive at composite 
rates using productivity efficiency 
and production elements. 


Transistor Substitution Handbook 
(Cat. No. SSH-1) ; 96 pages; $1.50. 
Technical Book Div., Howard W. 
Sams & Co., Inc., 2201 E. 46th St., 
Indianapolis 6, Ind. 

Designed to minimize problem 
of selecting suitable transistor re- 
placements in rapidly increasing 
number of industrial products now 
using this circuit element, listing 


JUDGES for Applied Lighting contest at 
Salt Lake City included A. F. Wakefield, 
C. L. Crouch and Willard Allphin, all 
three men also appearing on that pro- 
gram as speakers. 


over 6500 direct transistor sub- 
stitutions and a separate directory 
of semiconductor diode and recti- 
fier substitutions. 


Current Recommended Practice 
for Sports Lighting; 48 pages, 50 
cents. (Special prices for quan- 
tities.) Illuminating Engineering 
Society, 1860 Broadway, New York 
25, Ns 2, 

Covers lighting for sports rang- 
ing from major professional base- 
ball and football games to recrea- 
tional and playground activities 
such as horseshoe pitching and 
croquet, including spectator and 
player requirements, equipment, 
systems, and recommended layouts. 


National Safety Congress Trans- 
actions on Electrical Equipment, 
20 pages, 40 cents. National Safety 
Council, 425 N. Michigan Ave., 
Chicago 11, Il. 

Three reprints of papers pre- 
sented at the 48th National Safety 
Congress, including ‘“Explosion- 
Proof Equipment,” “Overcoming 
Explosion Hazards of Metallurgical 
Gases,” and “Data Sheets for Elec- 
trical Equipment Safety.” 


NEMA Standards available from 
National Electrical Manufacturers 
Assn., 155 East 44th St., New York 
17, NS 

EI 20-1960: 
($1.35). 

TR 71-1960: Removable Cable 
Terminating Boxes for Power 
Transformers (35¢). 

TR 72-1960: Integral 
Terminating Boxes for 
Transformers (35¢). 

WD 2-1960: Wiring 
(35¢). 

PB 2-1960: Dead-Front Distri- 
bution Switchboards (25¢). 

CP 1-1961: Shunt Capacitors 
(60¢). 

IC 3-1961: Precision Snap-Act- 
ing Switches (35¢). 


Watthour Meters 


Cable 
Power 


Devices 
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DATES AHEAD 


International Association of Electrical 
Inspectors Chapter Meetings 
Oregon, Baseburg, Ore., August 12; 
Northwestern Section, Owyhee Hotel, 
30oise, Idaho, September 11-13; 
Southwestern Section, Lafayette Ho- 
tel, Long Beach, Calif., Septem- 
ber 18-21; Western Section, Bilt- 
more Hotel, Oklahoma City, Okla., 
September 25-27; Eastern Section, 
Warwick Hotel, Philadelphia, Pa., 
October 9-11; Southern Section, 
Grove Park Inn, Asheville, N. C., 
October 16-18. 

National Assn. of Lighting Mainte- 
nance Contractors—National confer- 
ence, Las Vegas, Nev., August 21-23 

Western Electronic Show and Conven- 
tion—Cow Palace, San Francisco, 
Calif., August 22-25. 

Home Lighting Fixture 
Month—Sponsored by the American 
Home Lighting Institute, Chicago, 
Ill., September 1-30 

Rocky Mountain Electrical League— 
Fall Convention, Jackson Lake 
Lodge, Moran, Wyoming, Septem- 
ber 10-13. 

Industrial Electronics 
Bradford Hotel, Boston, 
tember 20-21. 


American 


Symposium 
Mass., Sep- 


Illuminating Engineering Society—Na- 
tional Technical Conference, Chase 
Park Plaza Hotel, St. Louis, Mo., 
September 24-29. 

Industrial Building Exposition & Con- 
gress—New York Coliseum, New 
York, N. Y., September 25-28. 

Third Virginia Biennial State-Wide 
Industrial Exposition—Victory Sta- 
dium, Roanoke, Va., September 27-30 

Florida Association of Electrical Con- 
tractors—Annual conference, Fort 
Harrison Hotel, Clearwater, Fla., 
September 29, 30—October 1. 

Lighting Progress Exposition 
sored by the Electric League of 
Southern California, Hollywood Pal 


Spon- 


ladium, Los Angeles, Calif., October 


3-5. 

Delaware Valley Electrical 
Show—Convention Hall, 
phia, Pa., October 3-5. 

International Association of Electrical 
Leagues—25th Annual Conference, 
President Hotel, Atlantic City, N. J., 
October 4-6. 

Western Building Industries Exposi- 
tion—Great Western Exhibit Center, 
Los Angeles, Calif., October 7-10. 

17th Annual National Electronics Con- 
ference International Amphithea- 
tre, Chicago, Ill., October 9-11. 

National Electrical Contractors Asso- 
ciation—Annual convention, Wash- 
ington, D. C., October 9-14. 

National Electrical Manufacturers 
Assn.—Annual meeting, Traymore 
Hotel, Atlantic City, N. J.. Novembe) 
13-17. 

Electrical Engineering Exposition 
Sponsored by AIEE, New York Coli 
seum, New York, N. Y., January 29- 
February 2, 1962. 

Sixth National Electrical 
Show — New York Coliseum, 
York, N. Y., March 11-14. 

Electrical Apparatus Service Associa- 
tion—Convention, Conrad-Hilton Ho- 
tel, Chicago, Ill., June 3-7. 


Progress 
Philadel- 


Industries 
New 


ESTIMATING FORUM—XIII 


[FROM PAGE 89] 


Column “A” represents the upper 
extreme with reasons for the high 
values being: 

1. The absorbed 

indifferent mechanics. 
All trades on the 
“letting down.” 


job too many 


job were 


Column “C” represents 
posite extreme. The 
were recorded because: 


the op- 


low values 


1. Only men really interested in 
their work were employed. 
All trades were giving their 
best and cooperating. 

There keen competition 
among mechanics for jobs. 


was 


>» 


Column “B” represents a list of 
suggested standards. It requires 
mechanics to be dressed and ready 
for work at 8:00 AM; provides 
ample time for the listed incidental 
activities; includes time for coffee- 
breaks. Contractor studies indicate 
that the 80 minutes suggested for 
incidental operations and 
breaks is ample. 

In the electrical contracting in- 
dustry there are more opinions than 
facts regarding manpower produc- 
tivity. However, it is a combination 
of opinion and fact that keeps con- 
tractors alert and helps them avoid 
mistakes which impair productivity. 


coffee- 


EMEA CONFERENCE co-chairman Bob 
Proctor of Larson-Hogue Electric Co., Los 
Angeles, (left) checks program notes with 
the Association’s President O. D. Land, 
industrial engineer, and with banquet 
speaker George E. Kinney of Hughes 
Aircraft Co., who discussed ‘“The Chang- 
ing Face of Maintenance’ with delegates 
to this meeting 
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ARROLET 
SWITCH 
BOXES 


now have 


EXCLUSIVE 
ARO-GARD 


PROTECTIVE COATING 


~KEEPS PLASTER OUT 
OF TAPPED HOLES 
IN SWITCH BOX EARS! 


Tapped Holes 


Permanently 
* Pat. Pending 


Say goodbye to “plaster fill-in” problems 
that delay installations and add to your 
costs. ARO-GARD, Arrolet’s new protec- 
tive plastic compound, is put on over 
tapped holes during the manufacturing 
process. ARO-GARD is hard enough to 
keep plaster out of tapped holes... yet 
soft enough to allow screws to penetrate 
protective film with ease. 


ARO-GARD is easily identified by its 
green color (see shaded areas in illus.) 
Now available in-Arrolet’s entire line of 
switch boxes at NO EXTRA COST TO YOU. 


Write for samples and data of 
““ARO-GARD”’ application process. 
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Funcuseyy Ppue j0011G 


Be an expert in 
PRACTICAL 
ELECTRICITY 


Prepare yourself for advancement and big 
earnings in the ever-expanding field of 
practical electrical work. Here is a success- 
tested set of books to help you—simple, 
thorough, in line with today’s electrical 
methods and machines. Working with these 
books, at your own pace . . . using your 
own job as a labora- 
proving-grourd 
is one of the eas- 
most direct, aud 
inexpensive ways you 
aga pp ante ae can take to become a 
log price of top-pay electrical ex- 
books pert 


EASY TERMS 
The McGraw-Hill 


ELECTRICIANS’ 
PRACTICAL 
LIBRARY 


wenn . tory 


FREE TRIAL iest, 


Special Library 


Price saves you 


5 vols. 
* 2329 pages 
1434 illus. 


ty fre ym the gro und - 


ne why is 
how. And that’s hat 


THEuRY 


" MATHEMATICS 


WIRING 
lent 4 

! tions pian x and 

ELECTRICAL MACHINES 

41 I . con t 1 


CONTROLS 


SEND THIS COUPON FOR ALL 5 BOOKS 


¢ McGraw-Hill Book Co., Dept. EC-8 
327 W. 41st St., N. Y. C. 36 


tical Library 
1 approva In 10} davs 
S.uH nthiy thereaft 
eturn books postpaid 


f For prices and terms outside U. 8 EC-8 
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Among the 
Manufacturers 





Headquarters Announcements 


Pittsburgh Standard Conduit 
Co., Verona, Pa., has purchased 
the principal assets of the Wag- 
ner Products Co., Decatur, III. 

Reynolds Metals Ce., Richmond, 
Va.—Gilbert R. Shockley, general 
director, Product Development 
Div. 

Smithcraft Corp., Chelsea, Mass. 
—Dan E. Dunne, manager of mar- 
keting. 

Benjamin Div., Thomas Indus- 
tries Inc., Des Plaines, I1]l.—Harry 
Shubart, director of manufactur- 
ing. 

Champion Lamp Works, 
Mass.—Willard S. Ferris, 
sales manager. 

Morrison Steel 
Buffalo, N. Y.—M. 
stamm, president. 

Sylvania Electric Products Inc., 
New York, N. Y.—Robert S. Rog- 
ers, Manager, National Accounts, 
Large Lamp Products, Lighting 
Products Div. 

Chromalox, Inc., 
Tenn.—Frank B. Knight, vice 
president; G. Edward Ammerman, 
general sales manager. 

Advance Transformer Co., Chi- 
cago, Ill—Max D. Orr, executive 
vice president; William Weber, 
Jr., director of manufacturing. 

General Electric Co., Schenec- 
tady, N. Y.—Dr. A. Eugene Schu- 
bert, general manager, Power 
Transformer’ Dept., Pittsfield, 
Mass; A. W. Warren, manager of 
manufacturing administration, 
Service Shops Dept. 

Luminous Ceilings, Inc., Chi- 
cago, Ill—Robert Jones, president 
of newly formed division—Lumi- 
nous Ceilings West Inc. located in 
Los Angeles, Calif. 

Sloan Co., Sun 

-Gene H. White, 
rector and sales 
Lite Div. 

American Kloeckner-Moeller 
Corp., Tulsa, Okla.—Byron R. 
Stratton, national sales manager. 

Gould-National Batteries, Inc., 
St. Paul, Minn.—E. I. Whyatt, 
vice president of administration. 

Blackhawk Industrial Products 
Co., Butler, Wis.—Paul Moore, 
manager, EnerPac Div. 

Joy Manufacturing Co., St. 
Louis, Mo.—W. Charles Branden- 
burg, manager of mining sales, 
Electrical Products Div. 

Electric Storage Battery Co., 


Lynn, 
general 


Products, Inc., 
Jacque Kohn- 


Murfreesboro, 


Valley, Calif. 
marketing di- 
manager, Color- 


Philadelphia, Pa.—W. W. Gould, 
nickel-iron battery market man- 
ager, Exide’s Industrial Marketing 
Div. 

General Precision, Inc., Tarry- 
town, N. Y.—Robert L. Rice, vice 
president for industrial market- 
ing; also director of industrial 
marketing for parent corporation, 
General Precision Equipment 
Corp. 

International Rectifier Corp., 
El Segundo, Calif.—Paul J. Col- 
leran, vice president of engineer- 
ing. 

Union Metal Manufacturing Co., 
Canton, Ohio—Calvin Friar, man- 
ager of outdoor lighting products. 

Porter-Cable Machine Co., Syra- 
cuse, N. Y.—Charles R. Stelljes, 
manager of engineering and re- 
search, Portable Tool Div. 

Western Insulated Wire Co., Los 
Angeles, Calif—dJack Stumph, 
general sales manager of Bronco 
products; George Hunsinger, chief 
engineer. 

Stanley 
Conn.—Bennett 
industrial 
Div. 

Olin Mathieson Chemical Corp., 
New York, N. Y.—Fred H. Edgar, 
vice president of aluminum sales, 
Metals Div. 

American 


Works, New 
Lord, 
hardware, 


Britain, 
manager, 
Hardware 


Super-Temperature 
Wires, Inc., Winooski, Vt.—John 
J. Mancino, vice president and 
general manager. 

Westinghouse Electric Corp.., 
Pittsburgh, Pa.—Dr. Patrick Con- 
ley, vice president of industry en- 
gineering apparatus, service and 
newly created industry systems de- 
partment. 

Allis-Chalmers 
waukee, Wis. 
dan, general 


Mfg. Co., Mil- 
-Charles F. O’Rior- 
manager, Defense 
Products Div.; Charles W. Parker, 
Jr., general marketing manager, 
New Products Dept.; R. E. Horn, 
manager, J. F. Kulas, manager of 
sales, and A. H. Baguhn, chief en- 
gineer, Regulator Dept.; Ted Mer- 
kel, application engineer, Pump 
Dept. 

Skil Corp., 
Stuart, 
ager. 

Volkswagen of America, Engle- 
wood Cliffs, N. J—Henry J. Har- 
man, special truck sales represen- 
tative. 


Chicago, I1].—L. L. 
service operations man- 


Regional Appointments 
NEW ENGLAND 
Bishop Manufacturing Corp.: 
Carter-Danek Co., Wellesley Hills, 
Mass., manufacturer’s representa- 
tive for New England area. 
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I-T-E Circuit Breaker Co.: Rich- 
ard L. Masterson, manager of New 
Haven district office, Commercial 
Apparatus Group. 

General Electric Co.: Dean N. 
Jenks, manager of the New Eng- 
land sales district, Newton Upper 
Falls, Mass. 


MIDDLE ATLANTIC 


Marvin Electric Mfg. Co.: Bert 
Wayne, representative in the New 
York-New Jersey area. 

Thomas Industries Inc.: Robert 
J. Griffin, sales representative with 
headquarters in Albany, N. Y., 
Lighting Div. 

H. K. Porter Co., 
Campbell, branch manager, Buf- 
falo, N. Y., National Electric Div. 

C & D Batteries, Div. The Elec- 
tric Autolite Co.: Irving T. Bart- 
lett, Jr.. manager of New York 
office 


SOUTH ATLANTIC 


Inc.: E. J. 


Allen-Stevens Conduit Fittings 
Corp.: J. T. Fulwiler, Jr., Atlanta, 
Ga., sales representative for Geor- 
gia, Tennessee and Alabama. 

General Blower Co.: Allen- 
Mitchell & Co., Washington, D. C., 
sales representative. 

Morrison Steel Products, Inc.: 
Harry Short, Baltimore, sales rep- 
resentative for Delaware, Mary- 
land and District of Columbia, 
Roly-Door and Roly-House Divi- 
sions. 

Wakefield Lighting Div.: Hamer 
K. Spencer, sales representative 
for Virginia, offices in Portsmouth; 
Richard Y. Fernandez, sales rep- 
resentative for Tampa, St. Peters- 
burg and Sarasota, Fla., with 
offices in Madeira Beach. 

I-T-E Circuit Breaker Co.: A\l- 
bert L. Folden, manager of Atlanta 
district office, Commercial Appa- 
ratus Group. 

General Electric Co.: Ralph E. 
Crockett, manager of Virginia 
sales district, Richmond, Va. 

Thomas Industries Inc.: Gilbert 
W. Allen, district sales engineer 
at Charlotte, N. C., Lighting Div. 


EAST CENTRAL 


Morrison Steel Products, Inc.: 
Melville C. Knirsch, midwest sales 
manager, Chicago, III. 

Allis-Chalmers Mfg. Co.: Joseph 
M. Duncan, manager of North 
Central region with headquarters 
in Chicago; Industries Group. 

Ilg Electric Ventilating Co.: 
Everett Chappell, sales represen- 
tative in Jackson, Miss. 

Taylor Fibre Co.: William J. 
Koness, manager of Detroit sales 
district. 

Bell Co.: 


Electric Herbert 


Lewin, Midwest sales representa- 
tive for Chicago, northern Illinois 
and Wisconsin. 

Black and Decker Mfg. Co.: C. 
Vernon Allen, sales representative 
in the Indianapolis-Fort Wayne 
area, Consumer Products Div.; J. 
Harold Taylor, branch service 
manager of new Grand Rapids, 
Mich., location. 

Edwards Co., Inc.: James S. 
Petrolino, central district manager 
at Chicago. 

H. K. Porter Co., Inc.: W. D. 
McGaffic, Chicago branch man- 
ager, National Electric Div. 

Wheelock Signals, Inc.: M. J. 
Gorrie & Associates, Birmingham, 
Ala., sales representatives. 

Luxo Lamp Corp.: John S. 
Sprenger, manager of new Chicago 
office. 

Thomas Industries Inc.: Clifford 
W. Kuhlman, sales representative 
at Birmingham, Ala.; Roy E. Lem- 
ley, sales representative at Colum- 
bus, Ohio; Lighting Div. 

Western Insulated Wire Co.: 
Thomas J. Walsh, Bronco midwest 
regional manager, headquarters 
in Chicago. 


WEST CENTRAL 


Allen-Stevens Conduit Fittings 
Corp.: Wayne G. Parker, Jenks, 
Okla., sales representative for 
Oklahoma and Arkansas; Weil- 
baecher & Kennedy, New Orleans, 
La., sales representative for Mis- 
sissippi and Louisiana; Jack P. 
Morgan, Dallas, Texas, sales rep- 
resentative for Texas. 

Owatonna Tool Co.: D. B. Haw- 
kinson, district manager for east- 
ern Kansas and western Mis- 
souri. 


WEST 


Allen-Stevens Conduit Fittings 
Corp.: Don Steinkamp, Denver, 
Colo., sales representative for 
Colorado and Wyoming; Sam Gam- 
son, Beverly Hills, Calif., sales 
representative for southern Cali- 
fornia, Arizona and El Paso, 
Texas. 

Western Insulated Wire Co.: 
Frank J. Furnell, Bronco Pacific 
Coast regional manager, head- 
quarters in Los Angeles. 

Murray Mfg. Co.: John S. Payne, 
western regional manager, Los 
Angeles. 

H. K. Porter Co.: J. C. Maeder, 
western district manager, head- 
quarters at Los Angeles branch; 
W. J. McMillan, Los Angeles 
branch manager; National Elec- 
tric Div. 

Wheelock Signals, Inc.: 
Cathey Co., Denver, Colo., 
representative. 
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Classified Advertising) 
EMPLOYMENT . 
EQUIPMENT — USED OR 


OPPORTUNITIES 


BUSINESS 
RESALE 


DISPLAYED RATE 


EQUIPMENT & BUSINESS OPPORTUNITY 
Advertising $21.00 per inch 


EMPLOYMENT OPPORTUNITIES—$28.10 


per inch, subject to Agency Commission 


An advertising inch is measured 7%" verti- 
cally on one column, 3 columns—30 


inches—to a page. 


UNDISPLAYED RATE 


(Not available for equipment advertising 


$2.10 a line, minimum 3 lines. 


POSITIONS WANTED undisplayed rate is 
one-half of above rate, payable in advance. 


Box Numbers—Count as one line 


Discount of 10% if full payment is made 
in advance for 4 consecutive insertions 

















Manufacturers Representatives Wanted 


Nationally recognized manufacturer of complete 
line of plastic conduit for above and underground 
installations is seeking established manuiacturers 
agents calling on the electrical distributor. Choice 
territories now available. Please write in detail to: 


Mr. Nathan Pritcher, Vice President, 
Consolidated Pipe Company of America, 
1066 Home Avenue, Akron 10, Ohio 














{DDRESS BOX NO. REPLIES TO: Box No. 
Classified Adv Div. of this publication 
Send to office nearest you 
NEW YORK 36: P.O 1 
CHICAGO 11: 645 N. Michic 
SAN FRANCISCO 11 





SELLING OPPORTUNITY AVAILABLE 


Sales Engineer for motor shop. Must have 


A.C. & D.C. 
pair experience. 
Bay area. Write qualifications. 
Electrical Construction & 


motor generator and welder re- 
Shop located San Francisco 

SW-6498, 
Maintenance, 


SELLING OPPORTUNITY WANTED 


Experienced manufacturers representative 
with engineering background seeking elec- 
trica! lines in Hawaii. RA-7038, Electrical 
Construction & Maintenance. 





“Put Yourself in the Other 
Fellow’s Place” 


TO EMPLOYERS 
TO EMPLOYEES 


Letters written offering Employment or 
applying for same are written with the 
hope of satisfying a current need An 
answer, regardless of whether it is 
favorable or not, is usually expected. 
MR. EMPLOYER, won't you remove 
the mystery about the status an em- 
ployee’s application by acknowlec 
all applicants and not just the 
ing candidates. 

MR. EMPLOYEE you, too, can help by 
acknowledging applications and job of 
fers. This would encourage more com- 
panies to answer position wanted ads in 
this section. We make this suggestion 
in a spirit of helpful cooperation be- 
tween employers and employees. 

This section will be the more useful to 
all as a result of this consideration 


Classified Advertising Division 


McGraw-Hill Publishing Co., Inc. 


330 West 42nd St., New York 36, N. Y. 











iging 
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For more complete information, and ap- 
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LTE Circuit Breaker Co. Walkex ELECTRICAL CONSTRUCTION AND 
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Whether | Buy Assembled 

Fuse Boxes or “Plug-In” Components 
’M MONEY AHEAD 
WITH SQUARE D 
SERVICE EQUIPMENT 


SAVES MATERIAL | | \l WLU | | lL 
Compact interior arrangement saves Ge 


up to 22 feet of branch wire and at 
least one foot of service cable. 








All line lugs approved for both cop- 
per and money-saving aluminum. 


SAVES TIME 


Extra-wide boxes— plenty of room 
to take ALL circuits in and out of 
either top or bottom endwall. 

All split bus lighting circuits are pre- 
bussed. No wires to connect. 

Box lugs for easy wiring on ALL 
load side connections. No washer 
head screws. 


NEW COST-SAVING COMPONENTS 








>» 


ua 


TANDEM 

PULL-OUT WATER HEATER 

provides two PULL-OUT PULL-OUT 150 AMP 

30 amp, 240V No need to mount 3¢ branches INTERIOR 
circuits in one separate water in low cost for popular size 
plug-in unit heater disconnect 1¢ load centers homes 


Extra Benefits of Off-the-Shelf Components 


YOU START WITH 3 BOXES .« That's all you need, in stock 
or on the truck, to rough-in any 100-200 amp service. No money 
tied up in interiors until the job is ready to be finished. 


YOU GET INTERIORS LATER « No on-the-job damage 
because interiors are bought and installed after rough-in work 
is completed. Plug-in space offers flexibility. Add circuits 
required, leave space for the future. 

PLUG-IN UNITS GIVE YOU FLEXIBILITY « Wide range of 
units available—120V twin plug fuse unit; 240V tandem 30 
amp pull-outs; 240V, 30 and 60 amp single pull-outs; water 
heater and Delta pull-outs. Last minute changes or additions 
can’t upset your wiring plans. Factory-assembled devices of 
FSP components also available. 


Square D Company, Mercer Road, Lexington, Kentucky 


SQUARE J) COMPANY 


wherever electricity is distributed and controlled 





CROUSE -HINDS 


ARK trol 


ELECTRICAL CONNECTORS 


deliver normal operation... 
under abnormally severe 
conditions! 


Very little can impair the reliability of an ARK-trol 
Connector . . . short of malicious mischief. Even that 
takes some doing! 

Basic aluminum alloy components of the ARK-trol are 
high strength impact extrusions . . . anodic coated to 
resist corrosion... tough enough to withstand vibrations 
up to 20G’s, or shocks up to 50G’s without impairment 
of performance. Temperature limits range from —65°F. 
to +350°F. constant. And, in addition, ARK-trol is cir- 
cuit-breaking under full load. 


NEMA Ratings for other environmental factors: 
CLASS DEFINITION CONDITION 

12 Excludes dust, lint, fibres, 
ie a ae flyings, oil or coolant 
seepage. 
Moisture Resistant Materials are unaffected 
by condensation. 


Raintight & Splashproof | Outdoor areas. 
Watertight Excludes water by hose 
spray or impingement. 


Dust-Tight Excludes dust, but per- 
forms normally if dust is 
accidently enclosed dur- 
ing disconnect. 


Submersible Performs normally when 
submerged in water. 

















ARK-trol Electrical Connectors are U.L. listed and conform 
to J.1.C. Standard. 





REDUCED SIZE and WEIGHT: PLUG and RECEPTACLE 

SIZES RATINGS WEIGHT DIMENSIONS 
017 20-30 Amps. 16 oz. 738” long x 1.630” dia. 
021 20-30 Amps. 20 oz. 73” long x 1.630” dia. 
033 30-100 Amps. | 40 oz. 9%,” long x 2.685” dia. 
041 100-200 Amps. | 65 oz. 1038” long x 3.190” dia. 























INSERT and CONTACT FEATURES 
Interiors are reversible and interchangeable. 
Four alternate polarizations (5 total). 

Available with or without provision for grounding. 
Contacts are removable. 

Crimp, solder or pressure terminations. 

One to 100 contact possibilities. 

Contact sizes: 16, 12, 10, 4, 1/0, and 4/0. 


Three types of cord grip: standard, mechanical and 
wire mesh. 





Write for Bulletin 2711 containing complete descriptions, speci- 
fications and configuration patterns. 
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